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Electric Pumping Plant. 


We are indebted to our esteemed contem- 
porary Industries, of London, for the follow- 
ing description of an electric pumping plant: 
The illustration (Fig. 1) represents a compact 
form of combined electro-motor and centri- 

igal pump, manufactured by the United 
Electrical Engineering Company, of Lon- 
don. The problem which had to be solved 
in this instance was to utilize the existing 
electric light installation, in order to pro- 
vide a water supply to the house which 
should be as far as possible automatic, and 
this has been done in the following man- 
ner: The cistern of the house is fitted with 
a float, as shown in the illustration (Fig. 2). 
The float is guided by two vertical wires, 
and a third wire passing upwards over a 
pulley carries a small ball, which is fixed 
in such a position that when the cistern is 
full the ball strikes a switch lever placed at 
A, and when the water level in the cistern 
s been lowered by a certain amount the 
ill strikes a switch lever placed at B. The 
mnections of the motor, battery and con- 
ling switch are as shown in the diagram. 
\s the water level in the cistern sinks the 
witch B is closed, and a current passes 
rom the terminal on the right hand side 
of the battery through the fine wire to the 
switch B, thence back to the terminal D of 
the controlling switch, through the electro- 
1agnet M, and back to the second or third 
ll of the battery. The electro-motive force 
required to operate the controlling magnet 
only a few volts, and there is, therefore, 
no perceptible sparking in the switches A 
nd B. The magnet M, upon becoming 
nergized, draws the horse-shoe armature 
from right to left, and throws the two 
curved prongs into the corresponding mer- 
ry cups, thus completing the main cir- 
iit through the motor, which therefore 
irts, and the pump begins towork. The 
utrolling switch is now in a position to 
thrown out of action when the float has 
en sufficiently to bring the ball on the 
itral wire in contact with the lever of the 
itch A. At that moment, which is re- 
presented by the position of the float in the 
illustration, the current passes through this 
itch and into terminal C of the control- 
ling magnet, which it energizes, and thus 
throws the armature over to the right, 
breaking in this way the main circuit and 
stopping the pump. It will be seen that as 
long as the batteries remain charged this 
iction is completely automatic, the water 
level being maintained between the limits 
prescribed by the position of the two 
switches, The current required to work 
the motor is 7.5 amperes, the pressure be- 
ing 156 volts, and the pump is designed to 
lift 1,200 gallons per hour to a height of 36 
feet through a one-inch pipe. 
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An Exposition at St. Joseph. 


The citizens at St. Joseph, Mo., will hold 
a railway, electrical and industrial exposition 
from September 3d to October 5th. As the 
Exposition Association has a capital stock 
of $1,000,000, and as St. Joseph is peopled 
with wealthy and progressive citizens, there 
are Many reasons why the exposition should 
be a success, 








Telephone Work in Mississippi. 

It is learned from Superintendent Fowler, 
of the Southern Telephone Company, that 
the company now has stations at Bolton, 
Clinton and Jackson, in addition to its former 
stations, New Bell, Bovina and Edmondson 
on the A. and V. Railroad, which afforded 
telephone service at every station on the A. 
and V. Railroad, between Vicksburg and 
Jackson. The company is now building a 
line to connect Vicksburg with all towns on 
the east bank of the Mississippi as far as 





Reckless Waste of Steam Power, 

The Westinghouse Machine Company re- 
cently sent experts equipped with the ne- 
cessary instruments to visit a number of 
prominent manufacturing establishments in 
various parts of the country to test the con- 
sumption of power by each machine. Asa 
rule, permission was readily obtained from 
the owners, they seeming much interested in 
the results. The results are amusingly in- 
dicative of the carelessness shown in such 
matters. Nearly all were found to be wast- 
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Greenville, and has a large force employed. 
The line from there to Yazoo City, via Satar- 
tia, will be restored to perfect condition, and 
stations added at allimportant places on the 
line. A new cable will be laid across Yazoo 
river, for the benefit of the Greenville con- 
nection. The company now contemplates 
extending its line southward. 





























2.—DIAGRAM OF PLANT. 


ing one-half of their engine’s power in doing 
other than useful work. One prominent 
establishment was wasting 65 per cent. of 
its fuel and power; another was wasting 73 
per cent., thus leaving only 27 per cent. of 
the engine’s power to earn money with. 


Another celebrated firm (known all over the 
West), was using a 60 horse-power engine, 
of which 55 horse-power was being consumed 





E.ectric PuMPING PLANT. 


The Omaha and Council Bluffs Rail- 
way and Bridge Company are progressing 
rapidly with the electrical equipment of the 
recently purchased horse car lines in Council 
Bluffs. For the operation of such lines they 
have purchased ten additional motor trucks 
and two generators from the Thomson- 
Houston Electric Company. 








Fig. 1.—GENERAL VIEW OF Moror. 


in dead work ; thus leaving just five horse- 
power with which to produce goods for sale. 





The gas company at Rushville, Ind., 
has helped along the cause of electric lights 
by its bitter opposition them. On ac- 
count of the action of the gas company in 
fighting the electric company, many people 
threaten to have their gas meters removed, 





The -Edison Phonograph Toy Company. 

A special mgging of the Edison Phono- 
graph Toy Manufacturing Company will 
be held at Portland, Me., on July 3d, to act 
upon a proposition to increase the capital 
stock from $600,000 to $1,000,000, that is, 
from 60,000 to 100,000 shares, and to give 
the directors authority to dispose of the 
same. Accompanying the notice is a circu- 
lar and call for proxies, signed by the direc- 
tors, which says : 

The increase of capital recommended by 
the directors do&# not involve any assess- 
ment upon or expense to the present stock- 
holders, the existing capital being $600,000, 
fully paid. It is confidently expected that 
negotiations now in progress, will, when 
successfully completed, not only largely in- 
crease the earning capacity of the company, 
and thus add materially to its strength, but 
will also enhance the market value of the 
stock. These include an arrangement with 
Mr. Edison, whereby the company secures 
his services in manufacturing for both the 
foreign and domestic markets, and also im- 
provements and new inventions already 
made or to be made byyhim during the next 
five years. These are believed to be of great 
value. The negotiations also contemplate 
a substantial reduction on his part of the 
amount of royalty to which he is entitled 
under existing contracts. For all this it is 
proposed to issue to him a portion of the 
new stock, he thus becoming closely identi- 
fied with both the financial affairs and the 
general operations of the company. Under 
a contract made some time ago, responsible 
parties had undertaken the manufacture and 
sale of dolls in foreign countries, and the 
establishment of factories and agencies con- 
nected therewith, and had necessarily in- 
curred considerable expense in models and 
machinery. To successfully complete the 
negotiations between the company and Mr. 
Edison, it was found necessary to cancel this 
contract, and it was deemed advisable also 
to secure the models which are thought to 
be of great utility and value in the business 
of the company. This has been done, and 
thus all matters connected with our foreign 
business revert to the company. In return 
for this, another portion of the proposed in- 
crease of capitalis to be used. It is expected 
that the entire manufacture of dolls for the 
trade of the world will be under Mr. Edi- 
son’s personal supervision. Your directors 
believe that the importance of this to the 
company in a pecuniary point of view has 
not been overestimated by them. It is in- 
tended to issue for all these purposes 24,000 
shares. of the new stock, retaining the bal- 
ance of 16,000 shares in the treasury for the 
present, to be used in obtaining other new 
inventions and improvements, and in devel- 
oping the business of the company as the 
future may render necessary. Your direc- 
tors ask your co-operation in this important 
matter, assuring you that not one share of 
stock is to be issued except upon conveyance 
to the company of what they believe to be a 
full equivalent. 


A New York electrician about to cross the 
ocean is said to have sent a phonograph to 
Marshall P. Wilder, the diminutive humo- 
rist, asking him to talk into it and return it 
so that hecould have the fun on tap during 
the voyage. 
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Electrical Tanning. 


The electrical tanning process has been | 


attracting much attention of late,and the fol- 
lowing is a description of its operation from 
the pen of a scientific tanner, published in 
the London Boot and Shoe Trades’ Journal. 
The correspondent writes as follows : 

‘Tam far from believing that we have 
vot beyond the ABC of electricity, but we 
have surprising statements of its effect in 
manipulation of hides and skins. The re- 
sults I will refer to in the latter part of this 
letter. [have gone into the published mo- 
dus operandi very carefully, and to test my 
knowledge I have consulted an electrician as 
to the effect of electricity and its action on 
the liquors and the belts. The action of 
electricity upon water results in throwing 
the oxygen in one current and the hydrogen 
in the opposite. In like manner it will 
cause tannic acids to separate and circulate in 
distinct chemical volumes, water, being a 
weak conductor, receiving its power from 
inctallic rings fixed inside the drum. These 
are connected by a wire passing through the 
case of the drum to corresponding rings 
around the outside of the drum, these being 
in Constant contact with wires proceeding 
from the batteries where the electricity is 
venerated. The tank into two 
compartments to hold the liquors, the com- 
partments are provided with regulating 
cocks to convey the liquor by and through 
the 
are 


is divided 


tubular trunnions into the interior of 
drum; the inside walls of the drum 
studded with projecting pegs, and have four 
manholes at right angles for putting in and 
taking out the 
valves are suitably fixed for drawing off the 
The conductors from 


hides, and stop-cocks or 


liquor when required, 
the terminal of the electric generator are Jed 


ead beam, and then descend 





first to an over 
to the summit of two posts—one on each 
side of the drum—where they have contact 
with the metallic rings on the exterior of 
the drum, and Communicating by wires, as 
ibove described to the interior, 

OPERATION IS DESCRIBED 

If the apparatus is of the capa- 


THE 
aus follows: 
city of 1,200 litres (¢. ¢. 262 gallons) it may 
with 500 kilogrammes (1,125 


be charged 


Ibs.) of hides, and then the manholes being 
it 
the tanning liquor, consisting of 


tightly closed, Inay receive 


thout 25) kilogrammes of tan 


ning extract at a strength of 20 


Benume and 280 litres of filtered 
water (65° gallons). The drum 
thus charged is caused to revolve 
atthe rate of nine or ten eve 
lutions per minute; the electri: 
current is then) made to pass 
through its contents, from = the 


one ring to the other, and, at the 
sume time, from one of the com 
partments of the tank about 215 
of of turpentine 
four pints and a half) are ad 


litres Crsence 
mitted by the tubular trunnion 


into the drum. After the drum 


haus revolved for 12 hours for 
ordinary hides, or six hours fer 
very light skins, the electric 


current is cut off, and a second 
dose of tannic extract is admitted 
to the drum while it continues in 
motion, the 
continued for about 80 hours for 
oX hides ordinary, 72 hours fer 
light hides, and 48 hours for call 


revolution being 


skins. 
The should then be 
complete ; when this is effected 


tanning 


asubove deseribed, the drum is 
stopped, and the liquor run. off 
About 
the 
liquor out two of the man-holes opposite 


into a Closed receptacle. 
au hour after running all 


each other are opened, and remain so for 
about two hours to allow evaporation to 


escape ; the hides may then be withdrawn 
and hung up for several hours for airing. 


If for dressing they may then be passed to 
the currier, or, if for sole leather, be left 
in the hands of the shed man. 

THE PROSPECT OF RESULTS. 
We must look at these in a practical man- 
ner as tu tanning, and admit that if the basis 


is sound, and the figures not erroneous, it 
will indeed produce a revolution in tanning. 
| The reduction in time of manipulating the 
pelts nodoubt is great. The quantity of tan- 
ning material (1 cwt.) appears fabulously 
small, while it is stated the same outcome is 
well, as 


produced as by ordinary tanning ; 






shall! 


If the company work the patent and 


the saying is, ‘* we shall what we 


set 
see.” 
what they state, it must be a 
great but the 
figures, 1,125 Ibs. of hides ordinarily should 
| low this 


a large 


| accomplish 


SUCCEES ; we must consider 


| produce 562 Ibs. of leather. is 


| done, except it be by amalgamating 


Tue BANGOR ELECTRIC 


quantity of tanning with the pelt, not for 
the purpose of creating weight, but with the 
object of producing leather ? If 1,125 Ibs. 
of green hides can be made into passable 
leather with 112 lbs. of tanning extracts, it 
will surprise tanners who used to say it 
required six pounds of oak bark to make 
one pound of dry leather. 
tus it states, on the authority of Mr. Black 
man, that the cost for materials (under 
| usual modes) is 31gd. to 4d. per pound of 
leather, which about confirms general cost, 
and what is most important is the cost of 


In the prospec- | 


| 
tanning by aid of electricity. So long as these 

| figures indicate the quality good, and the 
| outcome anything approaching that procured 
by ordinary modes, the cost taken upon tbe 

| data given will only be about 25 per 
cent. of present cost, instead of 50 per cent. 
of the cost of even the cheapest tannages. 
I am not exaggerating when I say the sys- 


; 
¥ WARD 7, 


wet 


] 


Map oe 


Ss en locahian o 


Cech Railway 


tem will be keenly scanned when it is in | 
operation. As an advocate for improvement | 


in tanning, as well as in other trades, 1 hope 


to see some good reports of the electric, but | 


as a practical tanner, I must own I am 
sceptical about the quantity of material 


named being more than enough to barely 
color the pelts through, and certainly not 
if it were entirely absorbed, it 


sufficiert 





20AD.—THE Main STREET GRADE. 


Could not produce the usual outcome by 20 
per cent. or more. Asa trader of some ex 
perience, I would say the great desideratum 
is excellence of quality, ata lower Cost if pos 
sible, leading to greater demand for our 
manufacturers. Save as much time as pos- 
sible. but with it allexcel, and there will be 
no lack of purchasers at a fair profit. I have 
endeavored, as I commenced, to take an im- 
partial view of this system, touching each 
point with some of the bearings, knowing it 
will interest many in the trade, and I hope, 
benefit most of us. 


To Enlarge Its Building. * 


The Edison Electric [Numinating Com. 
pany, of Fall River, Mass., has begun to en- 
large its present quarters. The brick build- 
ing used as an engine house will be extended 
to Hartwell street, and the little wooden 
building used as an office will be removed. 
A pair of dynamos of 1,200 light power and 
an engine to run them will be putin. The 
company’s office will occupy the frent of 
the building. At present the company is 
running two pairs of 600 light machines and 
a pair of 300 light each, or 3,000 lights in 
all. 


To Use the Water Power. 





A despatch from Bangor, Me., says: Ban 
gor is happy, that is everybody in Bangor 
except the old electric light company, since 
the inauguration of the new system of light- 
ing the streets has gone into effect. Our 
progressive Bangor mayor has a new plan 
which will be of importance to the city if 
carried into effect. His plan is to utilize the 
large amount of power now running daily to 
waste at the city’s works to charge storay: 
batteries with electricity. The old hook and 
ladder building can be used for that purpose. 
The expense of securing power has been a 
drawback to the location of small industrics 
here and this method of securing power it is 
believed will greatly add to the facilities in 
our city. Mayor Bragg is alive to the inte 
ests of the city, and will leave no ston 
unturned to enbance them. 


Pittsburgh, Pa.— The Equitable Tele 
graph Company, to operate in thisand West 
moreland County, was chartered with a capi 
tal of $2,000. The stockholders are R. RB. 
Brown, Reuben Miller, James Hemphili 
A. F. Keating, C. H. Zug and George Traut 
man, of Pittsburgh ; J. 8S. Brown and L. M 
Morris, of Allegheny, and F. B. Robinson 
of New York. 





New Orleans, la.—The Electrical Trac 
| tion Company ; incorporated to manufa 
ture and operate electrical machivery of all 


kinds ; and to manufacture, lease and ope 
ate cars for street railroads to be run by 

electricity. One of the cars of 
the company has already been 
running on the ‘* Snake Line” 
road for several weeks. 


Portsmcuth, N. H.—The Elec 
tric Rapid Transit Company bis 
been organized and the followiry 
officers elected : President, Gus 
tavus Kinsman ; vice-presidcnt 
O. FE. Smith; secretary 
treasurer, J. W. Dane; directors. 
Gustavus Kinsman, O.E. Smith, 
J. W. Dane, G. A. Whipple ad 
Joseph Webster Dane. The com 
pany is composed of Massachu 
setts and New Hampshire cayn 
talists. At the close of the mcet 
ing another compapy was orga 


and 


nized, to be known as the Los 


ton Electric Stock Indicate: 
Company, composed of the fol 
lowing well known Masachu 


setts gentlemen: E. P. Mendum, 
J. W. Sltarshall, C. O. Lees 
F. K. Hooper, A. O. Marshall 
and D. W. Cook. 


—_e<4>o———————— 





—— At the annual meeting of 
the Milford, Mass., Electric Light 
and Power Company, held last 
weck, the report of the treasurer 


showed a very encouraging 
outlook for the company, us 


during the past year there has 
| been a large percentage of reduction in the 
| expenses, while the receipts were much 
| larger than in former years. The annual 
| election of officers took place, resulting as 
| follows : Clerk. A. 8. Trowbridge ; treas 
| urer, R. B. Greene; directors, W. F. 
Draper, John P. Daniels, G. M. Greene, C. 
W. Shippee, C. W. Wilcox, E. B. Ban- 
croft, George A. Draper, J. F. Stratton, H. 
E. Fales, J. Allen Rice, G. G, Cook and T. 
C. Clifford, 
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Electric Railway, Bangor, Me. 

We illustrate herewith the new electric 
railway which has been put in at Bangor, 
Me., using the Thomson-Houston system. 
One of the cuts shows a car on Main street 


hill, opposite the Opera House, a grade of 
seven per cent., and the other a car in West | 
Market Square, the very heart of the city. 
The road at Bangor is three miles in length, | 
single track, with three turnouts, and con- 
tains many curves and grades, the most | 
severe of which is a curve of 35-foot radius 
which occurs on a grade of seven per cent. | 
There is one stretch of the road, about three | 
quarters of a mile in length, which has five 
curves and an average gradient of five per 
No difficulty, however, is exp: rienced | 


cent. 
here, and the cars climb these grades with a 
scarcely perceptible diminution of speed. 
The nature of the overhead work necessi- 
tated by these can readily be seen from the 
accompanying map on which the situation | 
of the road is indicated by a heavy line. | 

There are four 16 feet cars, made by the | 
Newburyport Car Manufacturing Co., which | 
are handsomely furnished and equipped with 
15 h.p. Thomson-Houston 
Chree cars are in operation from 6 a.m. till | 
11.30 p.m., the fourth being held in reserve 
for special occasions 


two motors. | 


The power plant consists of one 30 h.p. 
lhomson-Housten generator, with the neces- 
station fit 

which 


sary 

tings, is 
driven by a 14x 
13 Armington & 
Sims engine run 


ning at a speed 


of 250 revolu 
tions per mir 
ute. This is the 
only tramway 
which has ever 
been constructcd 
in Bangor, and 
it has from the 


very start given 
the utmost satis 
faction ; but ore 


schedule trip 
having been 
missed since thi 
day of starting 
May Ist. The 
travel has been 


very heavy, aver 
iwing 1,600 pus 
sengers per day, 
and on one day 
3,000 
ried 


were 
by 

The 
of the road 


car 
three 
cars suc 
Cess 
such 


has been 


that extensions 


have been asked 


- o-—<e 





for in many parts of the city. | 
| 


The Electric Road at Satem, Mass, 

The Committee on Streets, of the Salem | 
City Council, has reccommended the passage | 
ofan order granting the Naumkeag Street 
Railway Company the right to run its cars 
by the single trolley overhead electric system, 
under a series of 13 conditions, one of which 
provides that the company shall file a 
bond for $10,000 with good securities to hold 


the city harmless in the event of any liabili- 
ties by the construction and separation of 
such line. The Board of Aldermen are to 
have full control of the construction of tke | 
line, the approval of the poles and quality | 
of the wires ; 


the engineers of the fire de-| 
partment or the Inspector of Buildings may 


cut the wires of this overhead system when 
necessary, without any liability on the part | 
of the city. The Aldermen may order the | 
removal of any poles or wires and the com- | 
pany shall remove them, and restore the 
street as good’as it was before their erection. 
No poles er wires shall be erected on Wash- 
ington square between Essex street and | 
Andrew street until the Nuumkeag Company | 
has complied with the order passed June 20, 
1888, regarding the location of its tracks. 
The order was laid on the table. 





~_>- 
The Sioux Falls, Dak., Electric 
Light Company is now furnishing 1,300 in- 
candescent lights. 








An Electric Railway for St. Paul. 


date, says : 

‘* Archbishop Ireland and Thomas Coch- 
ran, Jr., have just signed a contract with 
Thomas Lowry for the construetion of an 


electric street railway from six to ten miles | 


long, from the central part of the city to 


Creton street and the Summit avenue boule- | 


vard on the Mississippi above the city, giving 
a bonus of $250,000 for the road. At the 


UA Brush Plant in a Newspaper Office. 
A dispatch from St. Paul, Minn., of recent | 


In the course of an illustrated article de- 
| scribing its new building, the Cleveland 
Plain Dealer says : 

‘* One of the most valuable and satisfac- 
tory improvements in the new building is 
the incandescent electric light, taking the 
place of gas throughout the entire establish 
ment. When planning for the new office a 
| contract was entered into with the Brush 
| Electric Company of this city for one of 


terminus will be built an addition to St. | their celebrated incandescent plants, a 200- 
Joseph’s Hospital, St. Thomas’ (Catholic) | light dynamo machine to be placed in the 


Seminary, a Baptist college, and also, prob- 
ably, a Lutheran institution. The company 
backing the two gentlemen named contem- 


| press room, to be operated by the large en- 
gine that furnishes power for all the other 


machinery in the building. The machine, 


plate the establishment of a new and fine | provided with all the latest improvements 


suburb, and expect to expend several mil- | 


lions in carrying out their scheme. In the 


invented and patented by the Brush Com 


| om 
rhe 


| pany, was putin position last week. 


contract Mr. Lowry agrees to do away with | wires, having the perfect insulation for 


| horse-cars entirely, substituting therefor an 


immense electric motor system.” 
~_>-- 





| which this company’s work is noted, were 
| . o 
run into every department of the paper 


|from the editorial rooms and composing 


. s 
The Universal Electrical Exhibition at | room on the fourth floor to the the press and 


St. Louis. 
To the Electrical Fraternity : 


stereotyping rooms in the basement, each 
| floor having a separate switch. In the 


The general management of the Universal | counting room were placed hidden wires, 


Electrical Exhibition, to be held under the 
auspices of the St. Louis Exposition and 


tember 4, 1889, and continuing for a period 


of six weeks, has been placed in my hands. | 








the corded wires dropping from the ceiling ; 
while over the balance of the building the 


| Music Hall Association, commencing Sep-/| casing for the wires is equally perfect. 


| From the moment the belt was tightened 
upon the pulley and the dynamo began its 





THE BANGOR ELectric Roap, WEST MARKET SQUARE. 
, R 


The Association is prepared to make this 
electrical exhibit the greatest that has ever 
been held in the United States, and for that 
purpose unlimited facilities are offered for 
the operation and display of the products of 
the electrica! and mechanical world. 

There will be no charge whatever made 
for space or power, and all articles will be 


| returned on the railroads free of cost. There 


is 75,000 square feet of floor space set apart 
for the exhibit, and every aid will be given 


| exhibitors to make an attractive display. 


As an educational medium, and as a means 
of putting the products of electric science in 
a business way before the people of the en- 


tire south and west, and southwest (a grand | 
army of buyers in themselves), this exhibi- | 


tion offers unexcelled advantages. 

Gilmore’s famous band will furnish.music 
during the entire six weeks of the exposition, 
and the most elaborate excursion arrange- 
ments have been made. From the phenom 
enal success of the St. Louis Exposition, 
held in this building during recent years, it 


rapid revolutions until the present time the 
building in some or all of its parts has been 
constantly flooded with a beautiful mellow 
and clear light. | Every one of the 175 glass 
lamps has burned in the most perfect manner, 
| demonstrating to the fullest degree that a 
god incandescent electric plant,if controlled 
by steady power, is the superior by many 
degrees of all other forms of illumination 
for either indoor or outdoor lighting. No 
one can better appreciate the advantages of 
this light than the compositor who has ex- 
perienced the uncomfortable and weakening 
effect of gas or oil while working all night 
in front of a type case.” 
—-- 

An Eleetric Railroad for Saratoga. 


Considerable excitement has beep created 


|in Saratoga over the idea of an electric rai] 


|road to Geyserville. 


is the projector and already has his plans. 
He says he has secured the approval of every 


| . 
|real estate owner along the proposed line, 


jand will run 


is estimated that at least 700,000 people will | 
inspect the exhibit, and it will be the first | 


occasion in this country where so large a 
tield for electrical work has been presented 
to the electrical people. 

Application blanks and any information 
that may be desired will be cheerfully fur- 
nished. Frep. H. WHIPP_e, 
General Manager. 





the road on the Thomson 


Houston system. It will not be put through 
the pleasant drive way, Ballston avenue, but 
360 feet east of the drive, which would be 
the continuation of Clarendon avenue. Mr. 
Butman states that the road will be built im- 
mediately, and that he will furnish the re 
quired capital. If nothing hinders it will be 
running August 1, at five centsatrip. It 
will be a summer railroad only. 





Major J. L. Butman | 


' shares, $25. 








Racine, Wis.—The Wisconsin Lead and 
Zinc Company, of Racine, capital, $1,000 ; 
incorporators, J. E. Dodge, F. M. Fish and 
J. M. Osgood. 


Chicago, Tl.—Randall Car-Heating Com- 
pany, Chicago; for manufacturing ; 
porators, Gilbert E. Porter, 
Randali, W. H. Porter. 

Lincoln, I11.—The Lincoln Electric Light 
and Power Company, of Liucoln ; capital, 
$20,000 ; incorporators, E. D. Blinn, J. T 
Hoblit and A. J. Aldrich 


Chicago, I1l.—The American Aluminum 
Company, Chicago ; to extract from kaolin 
and manufacture aluminum; capital, $1,000 
000. The incorporators are Thos, Charltor, 
Edgar C. Price and Chas. W. Vance 

Salem, Ore.— Marion County Improve 
ment Company ; W. HH. Byars, W. Hl. Odell 
and Alonzo Gesner, incorporators ; capital 
stock, $75,000 ; object to construct and op 
erate a motor line from 8: 


incor- 


William HI. 


ilem to Silverton. 


Santa Fe, N. M.-—The International Con 


struction Company, of Chicago, Il. ; cay 
ital stock of $10,000; incorporators, Law 
ence P. Boyle, John Ritchie. Jobn D 
Jones. Jobn Schofield, of Deming, is agent 


Dundee, I11.— Th 
terville Electric Light Company, location 
Jundce ; 


Dundee and Carpen 


for the purpose of furnishing Clee 
light ; capital incorp. 
rators, William Fay, Arthur Kiottand Barry 
Dorley 

New York.— The Standard Electrical Sub 
way Company, to construct subways ; 


ric stock, $6,000 ; 


in 
corporated with $250,000 capital, to do busi 
ness in New York City. John J. Wilson 
Edward Bayard Halstead and Harvey L. 
Kennedy, incorperators. 

Euffato, N. ¥.—The auxiliary fire alarm 
known the Gamewell system; C. W 
Miller, Henry Altman, H. C. Palmer, 1. T 
amsdell, Frank Coit, D. N. Lockwood ; 
che capital to be invested is $100,000 ; C.W 
Wilder, of New York, is the agent. 

Indionapolis, Ind.--The Muncie Street 
Railway Company filed articles of incorpx 
ration, the capital stock being $150,000 ; F 
E. Smith, Elias Lyman, J. G. Reed, C. E 
Shipley, C. R. Hayward, Fo G. Prunuell 
and 8. C. Goshorn are the directors. 


as 


Davenport, Is.—The organization of a 
local Electric Street Ry. Association com 
pleted, and the following officers elected : 
Thomas J. Evans, of Omaha, Neb., presi 
dent ; H. E. Teachout, of Des Moines, Ia., 
vice-president ; W. R. Moore, of Moline, 
[li., treasurer; Dr. W. L. Allen, of Daven 
port, secretary. 

Helena, Ark.—The Helena and Old Town 
Telephcne Company ; capital stock all paid 
up, with J. T. Brame as president and J, 
W. Clopton, secretary. The board of di 
rectors consist of J. T. Brame, J. W. Clep 
ton, M. K. Key, R. B. Higgins and Joc 
Higgins, Jr., and A. B. McGonigle. Con 
struction work will begin immediately. 

Plattsmouth, Neb. —Tlx 
Electric Lighting Company ; the object of 
the company is to furnish light, heat and 
power for the citizens of Plattsmouth ; the 
capital stock is placed at $30,000, dividcad 
into shares of $300 each, which are to be 
fully paid up three months from date ; 
incorporators are Otis C. Ballau, Carlos D 
Jones, Justin G. Reshey and Emmil L. 
Oppeman. 

Portland, Me.—The Woodward Under 
ground Electric Light and Cable Company 
has been organized with a capital stock of 
$2,000,000 ; paid in, $125; par value of 
These are the officers: Presi 
dent, Arthur T. Woodward, of Lynn, Mass. ; 
treasurer, Albert W. Brown, of Boston, 


Mass.; directors, Arthur T. Woodward, Al- 
bert W. Brown, Osnus Phillips, Nelson J. 
Botsford, Chas, Otis Marshall. 





Plattsmouth 


the 
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EDITORIAL ANNOUNCEMENT 

Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 

ea No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite corre spondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
selentitic subjects, and all facts of special inter- 
est in connection therewith, 

We extend to manufacturers of electrical 
upparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 


NEW YORK, JULY 6 1889. 
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The new Bureau of Public Lighting, a 
branch of the Department of Public Works 
of Philadelphia, began operations on Mon- 
day, July 1st. Under its control will be all 
the electric lights in the city. The office of 
city electrician is already created in most of 
our cities, and the effect of intelligent super- 
vision of city electric lighting cannot but 
prove beneficial to both sides concerned. 





‘The current numbers of our esteemed con- 
temporary, the Engineering and Mining 
Journal, which is publishing the exhaustive 
article on the ‘* Metallurgy of Steel,” from the 
pen of the well-known authority, Mr. Henry 


M. Howe, contain that portion of his work 
which is devoted to the subject of electric 
welding, and comprise much interesting in- 
formation and some valuable tables of statis- 
tics relating to the subject. 





Several items in our electric light and 
power columns this week show a most grati- 
fying condition of things in regard to export 
trade. But, while much of such business is 
reported, the field is large and should be 
even better occupied. 





It is said that Park Row looks wider now 
that the telegraph poles are gone, and this is 
adduced as an excuse for their removal. In 
our opinion something more tangible than 
an optical delusion should be necessary be- 
fore public service is interfered with. 





Itisa great pity that the C ity - of Baltimore, 
which has always been to the fore in mat- 
ters of electrical improvement, should now 
adopt a cable system for her street railway 
lines, when in 40 or more places in this 
country electric roads are giving much more 
satisfactory service. 





We are indebted to the publisher of the 
N. Y. Evening Post for a copy of his ‘‘ Postal 
Dictionary ” which, is as the name indicates, 
an alphabetical handbook of postal rates, 
laws and regulations for all who use the 
mails, aud as may be easily imagined, is a 
most convenient adjunct for any office. 





Manchester, N. H., is the latest ‘‘ best 
lighted city in the country,” and an eminent 
authority is quoted to prove it. If these 
‘best lighted cities’ contiuue to crop out 
so unceremoniously, the only chance of dis 
tinction will soon lie in being the second best 
or even taking a place as the worst lighted. 





Some interesting electric al observations 
have already been made at the summit of the 
Eiffel tower. It has been found that the 
tower is a marvellous lightning conductor, 
and that were the lightning to strike it, not 
only would there be no damage done, but 
the visitors themselves would not notice the 
shock. 





The Naval Board of Annapolis Academy, 
in a report just made, suggest that, owing to 
the extensive application of electrical appli- 
ances on board ship, there ought to be an 
electrical plant, similar to those in use on 
the best equipped vessels, at the Academy. 
An excellent suggestion, and one that should 
be carried out at once. 





The right spirit was shown by the Albany 
Journal during the electric railway hearings 
in that city, which went to the trouble and 
expense of illustrating the fallacy of the 
arguments against the introduction of elec- 
tric power on the ground of disfigurement 
of the streets. Views were gotten up show- 
ing the existing ornaments of the tele 
phone and telegraph wires, beside which 
the almost indiscernable overhead wires ap- 
peared not worth fighting about. 





The work of Mr. A. R. Foote, chairman 
of the national committee on State and mu- 
nicipal legislation of the National Electric 
Light Association, is meeting with well-de- 
served success and encouragement in his 
work. The printed ‘‘ plan of work ” for the 
committee was heartily endorsed upon its 
appearance, and on the first call 19 nomi- 
nees accepted the appointment as members 
of the committee for their respective States. 
The immediate acceptance of nominations 
will greatly facilitate the work and allow 
the committee to start its useful work im- 
mediately after the Niagara Convention. 








Mr. A. VY. Garratt, secretary and treasurer 
of the National Electric Light Association, 
makes the official announcement of the 
tenth convention at Niagara Falls, August 
6th, 7th and 8th. The sessions of the conven- 
tion will be held at the Casino, and delegates 
willstay at the International Hotel. Mr. Ben- 
jamin Rhodes may be addressed at Niagara 
Falls for space for exhibits. The announce- 
ment is also made that railroad tickets at re- 
duced rates and seat checks for the special 
limited Pullman train which will leave New 
York August 5th, may now be obtained at 
the Association headquarters, 18 Courtlandt 
street, New York, 





The town of Bristol, R. I., has been stirred 
to its very core by che trimming of the trees 
which became necessary in order that the 
streets and sidewalks should receive some 
benefit from the electric lights. Several 
gentlemen were so worked up over the cur- 
tailment of the foliage that they counseled 
buying the electric light plant and throwing 
itin the river. It is needless to say such a 
course was not adopted and the electric light 
is doubtless in Bristol to stay. No city can 
be too car.ful of its green trees and with 
proper care they need not be seriously inter- 
fered with on the introduction of electric 
lights. It is usually the want of such care 
that brings into existence such controversies 
as that in Bristol. 





Lansingburgh, N. Y., has been the scene 
of the latest conflict between the private 
citizen and the pole erectors. It seems the 
franchise granted the Troy and Lansing- 
burgh Street Railway Company gave the 
privilege of erecting poles without specifying 
what their locations should be. All went 
well with the erection of poles until poles 
were set in two places in front of lots owned 
by a citizen who objected strenuously, so 
strenuously in fact that his men emulated 
the example of the hirelings of New York’s 
Mayor, and chopped down the poles. Not 
being expert in such matters the operatioas 
were attended with disaster for a telephone 
wire was broken, and an innocent passer by 
struck by the falling pole and badly bruised. 
The man threatens suit for damages and an- 
other suit may be brought on account of the 
telephone wire being down, as a call fora 
veterinary surgeon at some distance away 
could not be sent and the life of a valuable 
horse thus jeopardized. -The end of the 
matter is not yet and the circumstances 
should prove a lesson, that pole franchises 
should designate locations and thus responsi- 
bility could be placed in an affair of the sort. 





ELECTRICITY USED IN 
TRANSIT. 

Wednesday evening, at a meeting 
of the American Institute of Electrical 
Engineers, Mr. Leo Daft read a paper 
on ‘‘Some Recent Electrical Work on 
the New York Elevated Railroads, and 
its Bearing on the Rapid Transit Problem.” 
The paper was of more than usual interest, 
for the reason that it laid all theoretical 
considerations aside, and dealt purely with 
the results of the recent experiments on the 
Ninth avenue elevated road ; the speed and 
cost of operating trains by electricity was 
directly compared with the ordinary method 
of steam locomotion. The results of Mr. 
Daft’s efforts show that the electric locomo- 
tive, weighing ten tons, can do the work of 
the steam locomotive of 18 tons, and that it 
is possible, on the present elevated struc- 
tures, to operate trains by electricity, at a 
high speed. The unfortunate fact that Mr. 
Daft had, in his experiments, no equivalent 
of the air brake used on steam propelled 
trains, and was obliged to shut off his cur- 
rent three blocks before he reached each sta- 
tion, prevented him from running trains on 
exact schedule time. We understand that 
Mr. Daft is now preparing an electric brake 
which will give perfect control of the train. 
This paper will be widely read by all those 
interested in this most pressing question of 
rapid transit in great cities. 


RAPID 


On 





NEW PUBLICATIONS RECEIVED. 
Are Electric Light is the title of a small 

12mo. of 15 pages, by City Inspector 

Haskins, of Chicago, issued by the Cen- 

tral Electric Company, 42 La Salle street. 

Mr. Haskins has given us in this little 
brochure, what seems to be just the thing for 
non-electrical people—an explanation of how 
the arc light is produced, without confusing 
technicalities and equations. His compar- 
isons and illustrations are simple, yet 
forcible, and the whole is readable to the 
expert as well as the novice. 

Copies may be had by mail on application 
to the Central Electric Company, 42 La Salle 
street, Chicago, with stamps enclosed for 
postage. 





SOME MISLEADING STATEMENTS. 

The New York correspondent of the 
Boston Transcript in un interesting letter 
concerving the new course in electrical 
engineering at Columbia College, which will 
be confined to graduates of engineering 
colleges of high standing, makes the follow 
ing observations : 

‘*On the other hand, it is urged that it 
will %e difficult to get together graduates 
enough to make the course a success. The 
men who enter the school of mines and 
similar schools are usually poor, in com- 
parison with ordinary undergraduates, and 
find it hard enough to spare four years in 
learning their profession. For most of 
them, two years’ study, in addition to the 
extra fees, would be out of the question. 
If on graduating they wish to take up 
electrical engineering, they now go into 
Edison’s laboratory or workshop, or the 
workshop of the Brush or the Westing- 
house or the United States Electric Light 
Company, and pick up their electrical edu- 
cation whileearning $100 or $150 a month 
as assistants. Such a method of combined 
work and study with remuneration they 
will probably prefer to further collegiate 
attendance, however instructive ; and if so, 
the only graduates who will care to take an 
electrical course will be men who have only 
amateur interest in the subject, or who are 
not clever enough to get such positions. 
From this point of view it would be wiser 
to found a four years’ course in electrical 


engineering parallel to the other seven 
courses, following the precedent set by 


Lehigh University and Cornell.” Without 
discussing the merits of the question, one or 
two of the above statements demand atten- 
tention as misleading at least. It is fair 
neither to the companies nor to the graduat- 
ing students to let the statement go forth 
that for the asking a graduate of an engineer- 
ing college may enter the laboratory of a 
Brush or an Edison, and there receive from 
$100 to $150 a month as an assistant, while 
‘* picking up” his electrical education. In 
the first place, the training received during 
a collegiate electrical course and that re- 
ceived in a laboratory cannot be classed as 
one and the samething. Best results are 
reached when the student supplements his 


scientific and electrical studies with a prac- 
tical workshop course. Now, in several 
instances coming under our notice, gradu- 
ates of some of the best known 
and highest grade electrical courses 
have been glad to accept laboratory 
positions at  salaries—well, hardly up 


to these quoted—and where the author- 
ity for the statement that graduates simply, 
of colleges, inferentially without any elec- 
trical training, can so easily command the 
salaries quoted, is a question. The fact 
that good material commands much less sal- 
ary is by no means disparaging to the busi- 
ness, nor does it cast any reflections upon 
the manufacturing companies, but simply 
illustrates that the value of laboratory train- 
ing in its place is realized, and demand and 
supply come in, as always, to regulate prices. 
It is used asa stepping stone to something 
better and more remuncrative. It is rather 
odd that the correspondent of a Boston 
paper in writing gn this subject and making 
comparisons as he does, should so utterly 
ignore the Massachusetts Institute of Tech- 
nology, which is one of Boston’s prides, and 
whose electrical course has long been recog- 
nized as one of the best in the country. 
Were the 7ranscript’s correspondent’s state- 
ments to be widely circulated throughout 
our scientific colleges, the occurrence of badly 
swelled heads among our young bachelors 
of arts and sciences (isolated cases of which 
are even now known to exist), would be- 
come unbearably common. 





A third edition of Mr. Robert Luce’s ad- 
mirable little book on ‘‘ Writing for the 
Press” has been issued much enlarged and 
improved. In its former shape it was a 
valuable maxual for editors, reporters, cor- 
respondents and printers, and its enlarge- 
ment will also doubtless extend its field of 
usefulness. Itis issued by The Writer Pub- 
lishing Company, of Boston, 
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OUR CHICAGO LETTER. 

A Spanish Invention.— It has been said that 
fora period of over one hundred years the 
Spanish people invented nothing but the 
pur with which the senor goads his riding 
unimal, and that the mandolin was originally 
buta badly made guitar. Either by acci- 
lent or intention, however, a recent curiosity 
from the land of mules and ponchos is 
worthy of notice. Imagine a box of light 
naterial, a foot long or so, with holes along 
the sides for ventilation—an one hundred 
igar box, if you like. Inside this is a brass 
trip, permanently fixed. On the top of the 
ox, a little drum with the head knocked 
yut, and two wires strung guitar fashion 
:ross this drum frame. The tension of the 
vires forcing the drums downward, holds 
, push button open. No! you are mis- 
aken ; it is not a burglar alarm—it’s a ther- 
nostat. When the room is gradually 
cated the slack in the wires is compensated 
or by the expansion of the bar. But when 

sudden heat is developed, the wires slacken 
ip suddenly and the button closes. After 
he exhibit, the normal condition is again 
ssumed, and it is ready for another test. 
me that I know of has been tested many 
imes, and it is as sure on fire as a terrier is 
in burglars. 

A gentleman told me the other day that 
na building on Madison street, where there 
vas a connection with the mercurial alarm 
vire to the insurance patrol house, the red- 
hirted fire-worshippers made two or three 
hasty calls on the occupants of the building, 
11 cocked and primed with soda water at- 
achments and tarpaulins, to put out a fire 
which did not exist. After much of that 
ort of experience, flavored with lurid quo- 
ations, investigation showed that the lead 
pipe through which the cable ran was in the 
rats’ way, and these industrious nibblers had 
reduced the size of the obstruction by gnaw- 
ug off the lead, and every now and then, 
when one of the larger animals—presumably 
in alderman—passed that way, he crossed 
the wires and turned in an alarm. 

A something similar case I once knew in 
Canada, where a lot of children, one rainy 
day, playing in a loft where the telegraph 
ollice loop ran—there was but one line went 
through the town—camped on and crossed 
the wires, keeping the office cut out until 
the operator tfaced the loop some six miles 
ut to the main road hunting a cross, and 
when he finally discovered the trouble he 
was rather more angry than a whole fire 
department ever was at a single rat. 

Fire.—An alarm of fire was turned in at 
5.05 A. M., yesterday, which had been burn- 
ing long enough when discovered to seri- 
ously threaten the entire neighborhood at 
the corner of Clinton and Van Buren streets. 
The building, six stories and basement, was 
occupied by a large variety of industries, 
und among these were E. A. Sperry & Co., 
manufacturers of electrical specialties, min- 
ing apparatus and other machines, and the 
Belding Motor Company. 

The locality is largely electrical. Within 
pistol-shot to the south, only 200 feet or so, 
the magnificent and huge Western Electric 
Company’s works are located. Nearly oppo- 
site, on Clinton street, the Sperry Electric 
Company's factories are situated, and but 
. short distance tothe northwest are the 
works of Cowl & Vandenburg, also manu- 
facturers of electrical machinery. 

Sperry & Company’s loss was complete. 
Insurance only partially reported so far, 
$500. 

The Belding Motor Company’s loss was, 
is nearly as can now be estimated, $55,000 
to $60,000, on which there was $23,000 in- 
surance. All drawings were saved, as dup- 
licates had been made to provide for pos- 
sible emergencies. The company has leased 
the third and fourth floors of 128 to 130 
South Clinton, and will be running again 
in a week or ten days. 

Telegrams in Law.—In the Cronin murder 
case, which the Chicago Grand Jury is 
daily probing, the legal investigation de- 
manded the production of all telegrams to 
und from certain parties in the W. U. Co’s. 
files. Wm. E. Bell, chief clerk, refused to 
deliver them on the order which the learned 
pundits call a ‘‘ subpoena duces tecum,” 
whatever that may mean. Contempt of 
court was threatened and imprisonment 
promised as the reward of this contumacy 
on the part of the chief clerk. The order 
was drawn andserved on Mr. Bell, who then 
explained through his attorney that the re- 
fusal was not intended to antagonize the 
law, but to secure the proper compulsory 
order from the authorities, as without such 
in order the company would be liable to a 
fine of $5,000 for the criminal offense of 
making a private dispatch public. The 


Grand Jury now gets the messages, which 
are those of Sullivan, Coughlin, Moroney 
and Melville, or any assumed names or 
aliases they may have used in telegrams. 
And Again.—A telegraph operator at Kan- 
sas City was blacklisted by the company 





for joining a telegrapher’s protective asso- 
ciation. He could obtain no employment, 
and he sued for $25,000. The judge held 
that these notices between superintendents 
were privileged communications, and the 
plaintiff was non-suited in consequence. 

Specialties.—Jno. R. Fletcher's electrical 
specialties, hangers,insulators, pulleys which 
are slect proof, and all that sort of thing, 
have become as household words to the elec- 
tric light people. The Electrical Supply 
Company here has just issued a special cir- 
cular announcing the sole agency for the 
above articles at 171 Randolph street, 
Chicago. 

One-Hand Philosophy.—One of two things 
is inevitable: Dynamo men must keep one 
hand in the pocket, or one-armed dynamo- 
tenders must be given preference. A few 
days since a dynamo man in Chicago dis- 
covered that the field and the frame of his 
machine were crossed by getting hold of the 
frame while adjusting the brushes. He has 
two hands now, which, in their envelopes, 
are much like boxing gloves, and he will 
not get either one into his pockets for several 
days to come. 

Promotion.—H. Ward Leonard, of Leonard 
& Izard, leaves Chicago for New York to 
become general manager of the United 
Edison Company. Mr. Leonard will be 
missed by his many friends here, and he 
bears with him the best wishes of the entire 
fraternity throughout the West for his 
future welfare and success. Cc. C. H 

Chicago, June 29, 1889. 


OUR BOSTON LETTER. 


A Western Agency.—The Bernstein Elec- 
tric Company has established a Western 
agency, with headquarters at Chicago, and 
has chosen Mr. George Cutter to look after 
its interests in that section. Mr. Cutter is 
well known to the electrical fraternity both 
east and west, and is admirably fitted to ad- 
minister the charge entrusted to him. The 
Bernstein company is rapidly pushing to the 
front ; within the past three months it has 
materially enlarged its manufacturing plant 
to enable it to handle its steadily increasing 
business, and is now prepared to turn out 
goods in large quantities ; it will continue to 
make a specialty of its well known series in- 
candescent lamps and sockets, and will also 
enter extensively into the manufacture of 
incandescent lamps for constant potential 
circuits, soekets, switches and other fittings. 

Annual Meeting of the Quincy Company.— 
The annual meeting of the Quincy Electric 
Light and Power Company was held at the 
power station on Wednesday. The following 
directors were elected: John Q. Adams, 
W.G. A. Pattee, John R. Graham, James 
H. Stetson, John Cashman, William B. 
White, Abner B. Packard. Horace F. Spear 
is treasurer, and Walter M. Packard, <lerk. 
The company has earned over six per cent. 
on the capital invested during the past ten 
months, and will pay a three per cent. divi- 
dend July 1st. It will furnish the Quincy 
and Boston Railway Company with power for 
its electric cars. 

Car off the Track.—One of the electric cars 
of the train on the Cambridge line was 
derailed on Wednesday evening near Han- 
cock street, and caused quite a delay in the 
operation of the line. The derailment was 
probably caused by sand and gravel acci- 
dentally thrown upon the track by workmen 
engaged in laying the new rails. The elec- 
trical equipment of the train had nothing 
whatever to do with the occurrence. 

Route of Long Distance Wires.—The long 
distance telephone line between New York 
and Boston is to come through Taunton 
with 100 wires, said to be the heaviest trunk 
line ever built in the country. The poles 
will be 50 feet high through the country and 
from 75 to 80 feet high in the cities. The 
line will follow the old turnpike from Prov- 
idence to Westville and then branch off and 
come via Whittenton, Taunton and the Bos- 
ton Turnpike through Raynham and Easton 
to Boston. 

Power Circuit for Beverly. —The Robinson- 
Foster Electric Light and Power Company 
have asked the selectmen of Beverly for 
permission to erect poles and maintain the 
same for the transmission of electricity for 
furnishing power to those desiring the same. 
A hearing will be given at Armory Hall, 
Beverly, Friday evening, July 5th. 

Couldn’t Stand a Bat.—A correspondent 
of the Manchester, N.H., American tells the 
following bat story: ‘‘ A bat flying about an 
electric light one recent evening got inside 
the globe, and, getting some part of his 
anatomy between the carbons, immediately 
extinguished the light. The electricity like- 
wise immediately extinguished the bat.” 

A Personal Correction.—Mr. William D. 
McQuesten, who has been extensively re- 
ported in the daily press, with several mis- 
spellings of name, as being an expert elec- 
trician in the employ of the Thomson-Hous- 
ton Company, and, as such, giving testi- 
mony in regard to induction difficulties at the 
recent hearings in Lowell in regard to the in- 
troduction of the overhead railway systems 
there, is not with the Thomson-Houston 
Company, but is electrical expert for the 
West End Street Railway, which position 





he is eminently well fitted to fill. Mr. Mc- 
Questen was in charge of the electric plant 
construction of the Allston power station of 
the West End road, which was put in last 
fall, and later became regularly connected 
with the company as its electrician, a po- 
sition the importance of which is daily be- 
coming greater as the road adopts the electric 
system on more and more of its lines. 

Electric Light for Nantucket.—The Nan- 
tucket Electric Light Company has decided 
to establish a plant. The company has 
leased the Skating Rink for three years, 
and will occupy about 50 feet of it at the 
western end. The system will be the Thom- 
son-Houston and will include arc and in- 
candescent lights, a small dynamo for the 
former, and a 500-light machine for the 
latter. By the terms of its franchise, the 
company is required to give the town an arc 
light, which will probably be placed over 
the centre of Main street square, in front of 
the Post Office. Work is already in pro- 
gress and this summer’s visitors to the quaint 
old town will find the march of modern im- 
provements has invaded their hitherto in 
violate retreat. Mr. P. A. Underwood is at 
the head of the enterprise. 

The Dedham Controversy.—The electric 
light controversy at Dedham has been finally 
settled, as after a hearing Saturday, the se- 
lectmen awarded the franchise to the Ded- 
ham Electric Company. Its opponent in 
the case was the Dedham and Hyde Park 
Gas and Electric Company. The Thomson- 
Houston system will be used. 

7. Ws 

Boston, July 1, 1889. 

- -_>- 

Mr. A. A. Knudson, of Brooklyn, is su- 
perintendent of the summer carnival elec- 
trical exhibition, which is to open at St. 
John’s, N. B., on July 22, to celebrate the 
opening of the Canadian Pacific Railway to 
St. Johns. Mr. Knudson is an electrical 
expert with executive ability, and his ap- 
pointment is a good one. 





We are in receipt of the Paradise of the 
Pacific, published by Messrs. Williams 
and Wray Taylorin far off Honolulu, Hawai- 
ian Islands. It is carefully edited and gotten 
up in a way that would do credit to the effete 
East, and if all the more commendable as being 
an example of what can be done in the dis- 
tant Pacific, Honolulu is a pushing place as 
also instanced in its model electric light and 
telephone plants. 


A pamphlet, illustrating the wonderful 
growth and present advantages of the City 
of Kearney, Neb., has been received from 
the Western Engineering Company of that 
city, of which Mr. George W. Frank is 
president, and Mr. J. G. White, general 
manager. The company is among the 
foremost of those engaged in pushing the 
electrical business in this region of the 
great West. 


The St. Louis Exposition management is 
getting things into shape for the fall enter- 
tainment. The following gentlemen have 
been selected as the eléctrical committee to 
have charge of the immense electrical dis- 
play that is to be given : Ellis Wainwright, 
Dwight Tredway, L. D. Kingsland, Samuel 
M. Kennard, David J. Harris, Mr. Harris 
being chairman. Mr. Fred. W. Whipple 
has been chosen general manager, and we 
predict for its management success beyond 
anything heretofore realized by them. They 
could not have secured a better man for 
manager than Mr. Whipple. 


Few persons except specialists in electrical 
science are aware how rapid is the march of 
electric power over the world. Unused and 
disused water is everywhere going into the 
yoke of the dynamo. Mountain streams in 
Switzerland that have never before been used 
for any purpose except that of gratifying 
sight-seers are now supplying power to mills 
five miles distant, and the manufactures of 
that country are having a great revival. The 
latest project of this kind in ourown country, 
and one of the most promising, is that of 
utilizing the power of the ‘‘ Dalles of the St. 
Louis,” a few miles westof Duluth. These 
consist of a series of cascades some miles in 
length, over which the whole volume of the 
river precipitates itself, with a total fall of 
more than 500 feet. A local engineer pro- 
poses with a single dam on the St. Louis to 
run all the street cars in Duluth, to furnish 
all the electric lights needed, and to supply 
a large amount of power for other uses 
There is room on the river for 30 or 40 such 
dams. It is the common observation of the 
electrical journals that all the manufactories 
of dynamos are running night and day and 
cannot keep up with their orders.—New 

York Post. 





The Electric Club Headquartersin Paris. 
The following is from the London edition 


‘of the New York Herald, of June 17th: 


The Electric Club, of New York, has 
established a headquarters at the Paris Ex- 
position, near the exhibit of the telephone 
company, where, in addition to other con- 
veniences, they have an attendant conversant 
with trains and routes in and around Paris, 
as well as a knowledge of hotels. This 
course was taken because such a large num- 
ber of the members of the club were in 
Europe this year. 

Mr. Charles W. Price, of New York, the 
secretary of the club, while in London on 
Saturday, extended the privileges of these 
headquarters to the members of the Ameri- 
can Engineering Societies who will visit 
Paris. 








~_- 
The Western Union Pays Its First 

Privilege Tax Under the New Law. 

The Western Union Telegraph Company 
has paid its privilege tax for the year ending 
April 8, 1890, amounting to $3,000, to the 
State comptroller at Nashville, Tenn. This 
is the first privilege tax paid by this com- 
pany since the decision of the United States 
Supreme Court in the case of the telegraph 
company vs. the Port of Mobile, in which it 
was decided that no tax could be collected 
off an officer of the company. The last 
Legislature imposed a tax of $3,000 upon 
the company for receiving one or more mes- 
sages at any one point in the State and trans 
mitting the same to another point in this 
State and wholly within the State and not 
sent in the service of the United States Gov- 
ernment. Under this new law the Western 
Union Company has paid the tax assessed 
against it. The Tennessee & Ohio Telegraph 
Company, which controls a few miles of 
wire, has also paid its tax. 

— 

* * The electric roads in Birmingham, 
and Ansonia, Conn., are being extended, 

* * Work has progressed rapidly on the 
Eighth street line of the electric road, at 
Erie, Pa. 

* * It seems to be the general feeling in 
St. Louis that electricity will soon become 
the motive power on the Broadway line. 

* * The Erie Telephone Company made 
a net gain in subscribers during the months of 
May and June of 167, and now have con- 
nected 11,482. 

* * Very successful trial trips are reported 
of the Weems electro-automatic transit sys- 
tem in Baltimore, Md., where a two-mile 
experimental track has been built. 

** The Louisville, Ky., 
prints an able editorial on the advantages 
which would accrue from a utilization of the 
city’s immense water power for the gene- 
ration of electricity. 

* * The Pleasant Valley Street Railway 
Company, of Pittsburgh, Pa., has closed a 
contract with the Sprague Electric Railway 
and Motor Company for 25 new and novel 
cars with complete station equipment. The 
iron poles and the overhead wirework will 
have the latest improvements. 

* * The charter for the Bristol, Conn., 
and Plainville Tramway Co. was passed by 
the Legislature last week. The people of 
this vicinity are enthusiastic over the pas- 
sage of the bill and steps will be taken 
forthwith for the building of the electric 
railroad that will connect Bristol, Forest- 
ville and Plainville. 


Yommercial 


* * Articles of association for the forma- 
tion of the Wakefield, Mass., and Stoneham 
Street Railway Company have been drawn, 
and the company will soon be organized 
under the general laws of the Commonwealth. 
The capital stock is $10,000, all of which 
has been taken in shares of $100 each. 
Electricity will be the motive power for the 
road. 

* * The residents along South Spruce 
street, Nashville, Tenn., are greatly in 
favor of the proposed extension of the elec 
tric railway system out that thoroughfare. 
It is understood that the Mount Vernon & 
McGavock Company are contemplating 


placing electric cars on two other branches 
of their system, viz: North Nashvill and 
Spruce street. Both lines lead to densely 
inhabited suburbs, to which rapid transit 
will be a great benefit. 
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.*, The long distance telephone line has 
been completed to Keene, N. H. 


,*, The new test station of the long dis- 
tance Telephone Company, in New Haven, 


Conn., is about completed. 


panies of Louisville, Ky., are complaining 
of the disturbing effect of the electric rail 
wiy wires. 


*. The telephone and telegraph com- | 


»*, The City Council of Hutchinson, | 


Kan., has granted R. R. Price a franchise 
for telephone, electric light and gas works 
for 25 years. 

.*, The citizens of Akron, O., complain 
of poor telephone service there, which they 


claim could be easily remedied by the ex- | 


penditure of sufficient money. 


»*, The Edison Electric Lighting Com- 
puny, the local fire department and the 
Southern 
pany were recently granted pole locations 
lay the New Bedford, Mass., board of public 


works 


.*, A conference has been held in Kan 
sas City between Mr. J. R. Mulvane, pre 
sident of the telephone company, and a 
committee of the Commercial Club, and as 
unpleasantness in that 
city over telephone rentals has been amic- 
ably settled. 


a result the recent 


Work has been begun on the new tele 
phone system for Hastings, Neb. An entire 
new set of telephones will be introduced, 


and the cost of the improvements will 
thousand dollars. The 
new improvements are made necessary by 
struction of the line 


Hastings telephonic connection with Crete, 


amount to several 


the ¢ new giving 


Improvement in Telephone Exchange 
Plants. 

The recent increase of capital granted to 
the American Bell Telephone Company was 
asked for to provide for the construction of 
a magnificent system of metallic circuits, 
connecting all the large cities of the country. 

In order that the full benefit of these 
trunk lines shall be realized, it is necessary 
that the various local companies should en- 
tirely reconstruct their plants, putting in 
metallic circuit switchboards and under 
ground conductors, twisted in pairs. 


If all of the licensees co-operate with the 


A Remedy for Telephone Companies. 

The Cambridge, Mass., Tribune contains 
the following : 

‘* A telephone wire is on exhibition at the 
Cambridge electric light station that does 
away with all the trouble experienced on 
the account of the electric cars. The in- 
ventor of this wire, Henry Campbell, of 
Waverly, when requesting permission to 
string his wire, said that the induction on 
telephone lines was unnecessary, and he 
has more than kept his promise to dispel it. 
Mr. Campbell asked for the worst possible 
conditions for running his wires, and with 
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| same ability as that displayed by the Chesa- 


Massachusetts Telephone Com- | 
| he on the high road to perfection. 


peake & Potomac Telephone Company, the 
telephone service of the country will soon 
This 


company furnishes a good example of the 


| value of one man power when you have the 


Lincoln, Omaha, Plattsmouth and Nebraska | 


City 

Some important changes and improve- 
ments are to be made in the telephone ser- 
Niagara Falls, N. Y., and 
The improvements consist of the 


vice between 
Buffalo. 
establishment of metallic circuits, and when 
this is done the central office will 
nected with the long distance line, and any- 


be con- 


one so desiring can talk to New York City, | 


Philadelphia, Boston, and all principal ioter- 


mediate stations, 


*, A strong effort and with every evi- | 


x 


dence of success is being made to build | 


inother telephone line from Camden, Ala., 
to the Mobile and Birmingham R. R. It is 
establish offices at 


proposed to 


Canton, | 


Prairie Bluff and Catherine, the latter poirt | 


on railroad at Prairie Bluff, connection will 
Martin’s Station, Orrville, ete. 
connection will be made with a proposed 
line from McKinley, thus connecting Cam 
den with McKinley, Dayton and Union- 


town 


* Alexander Graham Bell,the millionaire 
inventor of the telephone, is going to enjoy 
his summerin a novel fashion. A Baltimore 
hoat builder has built for him the most sing 
ulur looking craft that has ever been put 
afloat, patterned somewhat after Mr. Noah’s 
historic craft. 
It 
with a charming cottage that contains double 
parlors, dining room, billiard room and spa- 
cious sleeping apartments, besides kitchen, 
buth-rooms, and servants’ quarters. The 
house is elaborately furnished and fitted up 
with every comfort and convenience that 
can be be found in a modern residence. It 
is propelled by two powerful screws, and in 
smooth water itis estimated that the boat 
will attain a speed of 15 miles an hour. 


is an immense catamaran, housed over 


is now being put together in Nova Scotia 
and will be ready for occupancy by the time 
Mr. Bell reaches there with his family and 
guests, 


be made with the Selma Line, and Rehobotn, | 
At Catherine | 


Mr. Bell calls it a house-boat. | 


It | 


right man. 

Mr. S. M. Bryan, the president and exec- 
utive officer of this company, has been a 
close observer of the direction in which tele 
phone improvement is to be attained, and 
has decided to put his Baltimore exchange 
on a metallic circuit basis at once. 

Ile has just placed with the Western Elec- 


tric Company, an order for over 40 miles of | 
Patterson | 


metallic circuit 
This is by far the larg- 


190 conductor 


underground cable. 
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2.—HorIzonTAL SECTION OF THE Hot WIRE 





VOLTMETER. 


that end in view they were strung on the 
same cross arms with the wires which are 
used in connection with the electric cars, 
from Harvard square through Main street 
to Brookline, to Morss & Whyte’s wire 
works on Franklin street. This wire con- 


| sists of two strands, one covered with an in- 


| 





New AyYrRtToN & PERRY’ VOLTMETER. 


sulating material, the other, a copper wire 
with the same covering. Both of these 
wires are loosely twisted together and at the 
same time separated by means of a cord, 
which is so prepared as not to be affected by 
the weather. During the past month the 
telephone has been tested by Mayor Gil- 
more and the majority of the Cambridge 
Aldermen, and a few members of the Com- 
mon Council, the Boston police signal corps 

, 


est order for telephone cable ever given, | and members of the senior class of the In 
stitute of Technology, and has never failed 


amounting to over $150,000 

A magnificent new building has been 
erected and in this will be placed a Western 
Electric multiple switchboard of most ap- 
proved pattern. This switchboard will be 
adapted for the use of both metallic circuit 
and grounded lines, and when completed 
will accommodate 6,000 subscribers 

By next fall, every subscriber in Baltimore 
will be provided with a complete metallic 
circuit of copper wire. No iron wire will be 
used, the circuit of each subscriber being 
made up of hard drawn copper wire from 
the cable terminal to the instruments. 

Baltimore will be the first all metallic cir- 
cuit exchange in the United States, and we 
predict that it will be without equal in the 


world. 


to please those who have tried it. Besides 
the wire, Mr. Campbell has a device that he 
introduces at one end of the line to still fur- 
ther obviate possible difficulties, so there is 
no trouble arising from the electric wires.” 
~>_>- 

x*, It is reported that a new fire clay con- 
duit is to be laid in Milwaukee, Wis., for 








| the use of the Wisconsin Telephone Com- 


pany. 
«*, The Bell Telephone output is reported 
as follows for month ending June 20: 


1889. 1888. Inc. Dec. 

Gross output, 6,511 6,636 jours 125 
Returned, 2,094 1,921 173 

Net, 4,417 4,715 : 298 
Since Dec. 21, 1888-89. 1887-88. Inc. 
Gross, 50,216 29 561 635 
| Returned, 11,281 10,87 405 
Net, 18,935 18,685 250 





Ayrton and Perry’s Spring Ammeters 
and Voltmeters and the New Hot 
Wire Ammeter and Voltmeter, 

We are pleased to place before our 
readers a short description of one of the 
jatest instruments of the well-known elec- 
tricians, Professors Ayrton & Perry. Quite 
a full description of the hot wire voltmeter 
has just appeared in the London electrical 
journals. Through the kindness of J. W. 
Queen & Co., agents, we are enabled to give 
some additional .data, which will prove of 
interest. Amongst other improvements we 
notice a portable form of spring ammeters 
and voltmeters. The familiar yellow pine 
box is replaced by a neat mahogany box 
with leather strap. This box is part of the 
instrument, and has the binding posts on its 
outer side. The lid opens on hinges. The 
ammeters have a very novel design of show- 
ing the direction of thecurrent. Two holes 
are on the front side of the box, covered 
with glass; a magnetized disc will place 
itself in such a way behind the openings in 
closing the circuit that a white + sign will 
show nearest to the terminal where the cur- 
rententers. The calibration of the instru- 
ment will be much better than heretofore, 
since some important changes in winding 
and adjusting the coils make the deflection 
of the instrument absolutely proportional to 
the current. 

For the sake of completeness we give a 
short description of the new hot wire volt- 
meters and ammeters from the Hlectrical En- 
gineer, London: 

Fig. 2 shows a horizontal section of the 
instrument. In the original instrument the 
pull of the magnifying spring, M, was coun- 
terbalanced by the pull of the platinum 
silver wire, W W, attached to the blocks, B 
B,; but to save space both these pulls in the 
present instruments act on the same direc- 
tion, and are counterbalanced by the flat 
spring M. Hence, as the wire stretches, the 
magnifying spring, M, is stretched, and the 
pointer, P P, to which a number of fine hairs 
are attached to introduce damping without 
solid friction, rotates. This flat spring is not 
only introduced to enable the depth of the 
instrument to be diminished by twice the 
of the wire, but to permit the in- 
troduction of a particular form of fuse. 
A fuse, F, of such diameter that it 
would require a far larger current to 
melt it than would damage the instrument, is 
employed and, in addition, a platinum tipped 
screw, D, so arranged that when the wire, 
W W, is stretched by any prearranged per- 
centage beyond the amount it suretches for 
the maximum safe P.D. the platinum tip C, 
of the flat spring S, comes into contact with 
the screw D, and the working wire is short- 
circuited. The circuit is then temporarily 
completed through the lead Z, to the left, 
the flat spring, 4, and the fuse, F, when the 
current increases and the fuse melts without 
damage tothe instrument. With this device 
it is found that the fuse may be thick, and 
therefore have but a small resistance com- 
pared with that of the working wire, and 
yet the sudden application of a P.D. tive or 
six times as great as the maximum PD. the 
voltmeter is intended to measure melts the 
fuse without damaging the wire. 

Judging from the ranges of the voltmeter 


sag 


a 


important results are promised, for in- 
Stance : 

0-2.5 V graduated to ;}5 V. readable to 545 
0-5 r ie so is 25 tbo 
ys 2 eee 
0-55 “ , “ os 
0-110 “« ‘ } + “ 


0-55 volts will be a very desirable instru- 
ment for the secondary coil of a transformer 
for 50 volt alternating currents. Other in- 
struments with two or more ranges should 
be easily made so that the instrument on ac- 
count of its smaller compass would have 
considerable advantage over the old Car- 
dew instrument. The principal of the in- 
strument is such that it may be used for 
ammeters for direct or alternating current as 
well ; in fact, ammeters are already made to 
read from 0-1.5amperes in ;4, of an ampere. 
This instrument would be well adapted for 
the measurement of direct or alternating 
current supplied to a single incandescent 
lamp. Another special feature of the in- 
struments is that they can be placed on a 
table or shelf, or may be fastened to the 
wall, since the dial is eight inches in diam- 
eter and the divisions are very plain ; the 
instrument will be exceedingly well ad- 
apted for station work. 
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The Glendale Lightning Arrester. 

The Glendale lightning arrester, shown in 
the illustration, is available for almost all 
situations in which an article of the sort is 
called for. Heretofore lightning arresters 
when mounted in groups required to be 
made to order, and no reasonable provision 
yild be made by which the number could 

idded to as the numberof lines increased, 
r by which one lightning arrester could be 
ily withdrawn and replaced by another 


case of necessity. 
The Glendale 
ii pot much 


self-contained 
more complicated than a 
is exceedingly cheap, 
small, and consequently 
large them may be 
uped on a small board. Such a board 

y be mounted on the operating table of 
telephone exchange, or on a wallboard 
the exchange, or on the switchboard of a 
telephone office, or at the window, or on 
isetop fixtures, as convenience may sug- 

st or necessity require. The arrester con 

ts of a cylindrical plug of baked wood an 

h long and made to fit an inch hole into 
iich it pushes easily. Two binding posts 
ject from the rear end and a pair of 
rings at the front of the plug are connected 
binding posts. The springs 
ke contact with each other, but may be 
ned at the contact point so that a slip of 
per may be put between the contacts. 
his slip of paper forms the lightning ar- 


arrester is 
iding post. It 
ticient and 


number of 


th these 





IMPROVED LIGHTNING ARRESTER. 


ster the lightning current sparking through 
Very damaging currents will perforate 

e paper so freely as to establish metallic 
nection and thus put on a safety ground. 
\ffer the storm new papers can be placed 
d the old papers can be marked and re- 
ned as a storm record, showing the num- 

r of the line, the date, and the perforations 
The thinner the paper 
more efficient, of the 
ill be. Any writing or printing paper will 
nswer, but tissue copying paper will give 
When the lightning 
rrester is used in this manner, the line is 


wing the effect. 


course, arrester 


best protection. 


imply connected to one binding post while 
ie other binding post is put to ground. 

the 
ont end of the plug, and wood screws, 
irough these flanges, hold the plug in the 


There are two metallic flanges on 


ard. There are also two holes entirely 
irough the plug. As a result of this ar- 
ingement the wire connections may be 


ide at the binding posts at the rear of the 
ard, or they may be under the 
eads of attaching screws in the flanges. 
furthermore, the holes through the plug 
rmit the wires to be brought up behind 


made 


front, or to be 
rought up in front and connected behind 
ie board, as desired. 


ie board and connected in 


This arrester may also be used as thermal 
it-out on the foil block principle. This is 
he preferable plan where it is desired to 
uard cable wires. The high currents are 
inply caused to melt a weak place in the 
iain circuit and thus leave the line open. 


When the lightning arrester is thus used 
‘he in-line goes to one binding post and 
he outline to the other binding post. The 


prings are prolonged into clips, which will 
rasp a wooden foil block, the contacts of 
he springs being thus held apart. A piece 
gold foil mounted on gummed paper 
iys along the foil block. The main circuit 
thus through the foil and a damaging cur- 
ent will destroy the foil and leave the line 
pen, After the storm new foil paper 
must be put in, but temporarily the foil 
block may be removed, allowing the springs 
to close their contact and complete the cir- 
cuit. The foil paper can be furnished 
already mounted, and although very little 
time is lost in applying the foil a few ex- 
tra blocks already mounted can be kept on 
hand if desired. 
The firm of E. S. Greeley & Company, 
New York, are handling the arrester. 








Telegraphers’ Convention. 

The third national convention of the Order 
of Railway Telegraphers, was held recently 
at Cleveland, Ohio. The society is a com- 
paratively new one, having been organized 
at Cedar Rapids, Iowa, June 9th, 1886. At 
the end of that year they held a* convention 
in Chicago, and there was a delegate repre- 
sentation of 2,500. In 1887 they again held 
a convention and they had a delegate repre- 
sentation of about 8,000. In June, 1888, the 
order held a convention at Indianapolis, Ind., 
and there was a delegate representation of 
between twelve and fifteen thousand. The 
order increased from June 20th to September 
26th nearly 2,000, and at present numbers 
about 18,000. Each local division has charge 
of its own funds, regulates its own affairs, 
makes its own by-laws, regulates the amount 
of monthly dues and weekly sick benefits, 
and is responsible to the grand division only 
for a per capita tax of 50 cents each on all 
members in good standing, and an initiatory 
tax of 50 cents on all members coming into 
a division after it is organized. The initia- 
tion fee is $3,00, invariably in advance, and 
the monthly dues are what the division 
makes them and will uot exceed 50 cents per 
month. The order is a railroad operators’ 
organization and is composed of railroad 
operators only, andis a similar organization 
to that of the railway conductors. The 
questions of strikes in the society is severely 
dealt with, and, futhermore, the grand 
division officers have been ordered not to 
affiliate themselves or enter into any agree- 
ment with any organization whatever that 
has strike for a basis. In this it can be seen 
that the difficulties experienced heretofore 
between employers and employesare avoided, 
and harmony not only restored, but retained 
in the proper place. 

The leaders of the order claim that the 
telegraph fraternity at large to-day is partly 
composed of a class which tends to demoral- 
ize it by immoral practices. The object of 
the order is to remove all such evil effects 
and educate and elevate the calling at large 
to a sense of their responsibilities and call 
ing. It is proposed to abolish the students 
who enter the ranks of the profession with 
little or no knowledge of their duties and 
responsibilities. This does not refer to mes- 
senger boys, but to students who go into 
office to learn telegraphy and nothing else, 
and who are unable to perform the duties of 
a railroad operator in all its requirements. 
A messenger boy when he leaves an office 
usually leaves it a thorough railroad oper- 
ator, capable not only of an operator’s duty, 
but that of a station agent, and this because 
he has thoroughly familiarized nimself with 
all the branches of railroading or of those at 
his particular station. It is claimed that the 
reverse is noticeable in the students for the 
reason that experience is necessary to edu- 
cate a railroad operator to a sense of the du- 
ties and responsibilities imposed upon him. 

The constitution and statutes of the order, 
as adopted and amended, embrace the fol- 
lowing principles: No member shall teach 
the art of telegraphy to any person without 
permission from the superintendent or chief 
operator under whom the member is em- 
ployed, and the consent of the grand chief 
telegrapher attested to by the grand secretary 
under the seal of the grand division of the 
order. Any brother convicted of using his 
influence for the purpose of creating astrike, 
is expelled without further notice. The 
habitual use of intoxicating liquors is a suf- 
ficient cause for the rejection of any candi- 
date. An insurance of $1,000 has been 
adopted and is payable upon the death or 
total disability of the insured. 

The following delegates were reported in 
attendance: F. E. McVormick, Watertown, 
N.Y.; A. D. Thurston, Vinton, la.; W. A. 
Bryan, Peoria, lll.; L. N. Bryan, Dixon, Ia.; 
E. W. Wayneck, Creston. Ia.; D. F. Ramsay, 
East St. Louis, Ill.; H. C. Stough, Cold 
Spring, Col.; R. C. Bonney, Colorado 
Springs, Col.; P. J. Ward, Brenham, Tex.; 
D. C. Lacomb, Columbus, O.; T. 8. North, 
East Saginaw, Mich.: B. H. Green, Fort 
Worth, ‘Tex.; W. A. Coomer, South Bay 
City, Mich.; Charles Tasker, East Saginaw, 
Mich.; F. H. Coll:ns, West Medford, Mass. ; 
Sam. A. Campbell, Elizabeth, N. J.; T. 8. 
Mulligan, Columbus, O.; W. N. Townsend, 
Tehula, Miss.; F. A. Cruikshank, Oswego, 





N. Y.; Ira C. Brown, Buffalo, N. Y.; M. 
A. Boland, Cincinnati, O.; F. W. Shaeffer, 
Kent, la.; E. J. Norton, Burlington, Ia.; 
W. C. Russell, Burlington, la.; E. N. May, 
Terre Haute, Ind.; R. J. Stevens, New 
Cambria, Kan. ; J. W. Bledsoe, Terre 
Haute, Ind.; Charles A. Walker, Chicago, 
lil.; Fred. School, Winona, Minn.; Charles 
F. Williams, Tunnel Hill, Ga.; F. P. Holmes, 
Washington, D. C.; C. F. Mayer, Claypool, 
Ind.; P. W. McAllister and wife, Minneap 
olis, Minn.; J. B. Hoye, Lorain, O.; H. H. 
Weatherspoon. Fall River, Kan.; George 
8. Wallace, Richmond, Va.; Curt L. Hinkle. 
Dubuque, Ia.; James B. Finnan, Baltimore, 
Md.; J. D. Huddlestone, Roanoke, Va.: A. 
J. Applegate, Wichita, Kan.; A. J. Hall, 
Cleveland; J. C. Langley, Dallas, Tex.; W. 
G. Knittle, Galveston, Tex.; G. C. Flegel, 
Argos, Ind.; G. M. Bingham, St. Joseph, Mo. ; 
George M.Cotton, Detroit, Mich.; J. A. Gard- 
ner, St. Paul, Minn.; John O. Goss, Jr., 
Omaba, Neb.; J. L. Clark, Waukesha, Wis. ; 
J. E. Morris and wife, Chicago, Ill.: J. E. 
McLaughlin, Oakdale, Ga.; D. O. Freeman, 
Omaha, Neb.; A. W. Meader, Toledo, O.; 
J. ©. Harriman, Toledo, O.; Fred. M. 
Moore and wife, Denver, Col.; J. J. Kearne, 
Columbus, Tex.; H. W. Thomas, Garrett, 
Ind.; W. H. Crimmel], Fostoria, Ind.; F. J. 
Bradley, Pittsburgh, Pa.; A. M. Teeple, 
Sandyville, 0.; R. A. Wyatt, Powder 
Springs, Ga.; J. E. Mooney, Chicago, IIl.; 
J. E. Rice, Milwaukee ; H. J. Wagen, Man- 
kato, Minn.; W. Day, Ute, la.; J. N. 
Bissell, Galveston, Tex.; A. 8. Page, Hunt- 
ington, . Va.; J. W. Braam, Grand 
Rapids, Mich.; J. T. Donovan, Grand 
Rapids, Mich.; P. Conners, Corsicana, Tex. ; 
F. T. Roche, Chicago, Ill.; C. C. Lewis, 
Boykins, Va.; W. L. Ward, Dallas, Tex.; 
J. A. Jordan, Pocatillo, 1. T.; Miss M. E. 
Dunwoodie, Detroit; W. A. Thomas, Gar- 
rette, Mich.; J. H. Flanagan, Omaha, Neb. ; 
A. Johnson, New Albany, Ind.; J. T. Con- 
ners, Albany, N. Y.; E. S. Tobey, Vinton, 
la.; J. T. Royser, Kansas City, Mo.; H. 58. 


Lambdin, Columbus, 0O.; Joseph Dull, 
Jacksonville, Fla.; C. W. Maxwell, Jack 
sonville, Fla.; A. J. Hickman, Texarkana, 


Tex., J. A. Kelly, Cleveland, 0.; F. P. 
Marshall, Newark, N. J.; W. G. Sprague, 
Salem, O.; J. E. Mattern, Orrville, O.; F. 
E. Smith, Woodstock, Neb.; P. W. McA\I- 
lister, Minneapolis: W. B. Mitchell. Kel- 


leen, Tex.; C. W. Houstin, Cedar Rapids, 
Ia.; R. S. Nellis, Detroit; A. Johnson, 
Louisville, Ky.; 8. O. Fox, Vinton, Ia.; 


Fred. M. Moore, Denver, Col.; T. C. Eddy, 
Cleveland, O.; E. E. Barnes, Eagle Ridge. 
N. Y.: W. T. Doran, Cedar Rapids ; J. J. 
McElrath, Cedar Rapids; C. B. Snody. 
Whitehall, N. Y.; C. B. Hanley, Chicago, 
Tll.; J. Weatherlee, Denver, Col.; W. R. 
Blackmund, Philadelphia, Pa. 


—_- ——— 
A Telegraph Pole Tax Suit. 

In the suit of the city of St. Louis against 
the Western Union Telegraph Company, 
brought to recover $22,635 pole taxes, Judge 
Thayer recently rendered an important 
opinion. ‘This suit was brought by the city 
under amended ordinance 11,604, the original 
papers being filed in the City Circuit Court, 
and in September, 1888, it was transferred 
to the United States Circuit Court, where it 
has since been pending. The decision of the 
court is important as throwing judicial light 
upon the vexed question of the telegraph 
and telephone pole nuisance, and the rights 
of the city therein. Judge Thayer holds 
that the city has the right to determine and 
regulate the location and placing of the 
poles, but it has no authority to impose a 
tax on these poles, section 6901, Revised 
Statutes of Missouri. denying that authority 
to municipalities. The State may tax the 
property of telegraph companies, real and 
personal, in such manner as the Legislature 
may prescribe consistently with the laws of 
the State. This the State has provided for 
through the board of equalization, thereby 
withdrawing the taxing power vested in the 


city. Taking Judge Wallace’s ruling in the 
Southern District of New York, Judge 


Thayer thought it probable the city could 
require the telegraph company to carry its 
wires underground, though he avoided any 
decided expression of his own upon the 
point, because the section of the ordinance 
on which this suit was based did not com- 
prehend this point. 





«*, A company is being formed at Lin- 
colton, Ga., for the purpose of building a 
telephone line to Washington. A large 
part of the necessary stock has been taken, 
and a permanent organization will be ef- 
fected in a few days. Work will com- 


mence at once. 








. Chinese Commissioners have been 
examining Chicago's police and fire alarm 
system, and it is said that it will not be long 
before steam fire engines, patrol wagons, 
and electric fire and police alarms are put i: 
operation in Chinese cities. 


Mr. E. H. Hogshead, manager of 
the Western Union Telegraph at Meridian, 
Miss., is in Washington looking after the 
patent rights of a new system of train tele 
graph. The method is unlike the induction 
system, using a primary current. 


It is understoced that the Dominion 
Government intend making a test case, by 
bringing an action against the Great North 
Western Telegraph Company in Hamilton, 
Ont., for violating the provisions of the 
Post-oftice Acts by delivering letters. 


E. L. Randall, a telegraph operator, 
sued the Chicago and Rock Island Company 
for $25,000 damages for putting his name 
on a ‘*‘ discharged list.” 
in Kansas City last week, and the Circuit 
Court non-suited the plaintiff on the ground 
that a 
communication. 


The case came up 


* discharged list’ was a privileged 


.--. The Kansas City division of the 
Order of Railway Telegraphers have elected 
the following officers for the ensuing year: 
ie: Wee 
Irwin, assistant chief telegrapher ; 
Logan, telegrapher; J. F. 
junior telegrapher ; Dr. P. C. Palmer, past 
chief telegrapher; A. A. 
Miller, inside sentinel; 


¥F. 5S 
A. L 


Ropu vs 


Jenkins, chief telegrapher ; 
senior 


Stone, secretary 


and treasurer; W. E 


W. T. Casey, outside sentinel. 
According to the Butte, Mont., 
Inter-Mountain the Western Union Tele 


graph Company in that city is prepared to 
furnish business firms, corporations, public 


and private institutions and individuals 
with daily observatory time signals by 
telegraphic transmission over direct. cir 


cuits, and to furnish, put up and keep in 
self-winding 
regulated daily by such time signals and the 


repair synchronized clocks, 


necessary Wire connections for such clocks. 


Last week Mr. Flanery of Memphis, 
Tenn.. took a bunch of off 
hook started sending. The first sent 
was timed 1.21 r.M. After sending them 
he received two, the last of which was timed 
1.36 P.M. 


messages his 


Counting them over he found 
there were sixteen messages in all, or more 
than one a minute, and this done without 
any special effort. © Mr. 
sixty years old, and this shows him able to 


Flanery is over 


give points to some of his younger brotuer 
operators. 


The Montreal Telegraph Co., has re 
ceived $31,250 from the Great Northwestern 
Telegraph Company as a part payment on 
account of the quarterly payment due. This 
is without prejudice to the rights of the 
former under the agreement of August, 1881 
The balance, $10,000, is on deposit in the 
names of Messrs. G. Hague and A. M 
Crombie, drawing interest pending the final 
judgment of the Superior Court. The dis 
tribution of the above payment to the Mon 
treal shareholders will be made in a few 
days. 

..+. Onthe&th of April, 1888, Katy Brown, 
five years old, was hurt at Promontory, 
Box Elder county, Utah, having her tinger 
broken in a railway turntable. A telegram 
was sent to Ogden fora doctor to come on 
the next train, which was to leave about 
three hours after the telegram was received. 
The message was not delivered until the fol- 
lowing day, because it was received after 
office hours, and when the child received 
surgical attention the next day, her finger 
had to be amputated. Suit was brought 
against the Western Union Telegraph Com- 
pany, and the jury awarded the child $2,100 
damages. The supreme court approved this 
verdict. 
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* * A new street railway will be built be- 
tween Wakefield and Stoneham, Mass., and 
electricity stands a good chance of being 
adopted to run it. 


* * The corner stone of the first building 
for the Williams Engine Works was laid at 
Beloit, Wis., on Friday. The structure will 
be 88 by 145 feet in extent, and is located 
about 100 yards west of the plant of the 
Eclipse Wind Engine Company. 


* * Chancellor DeWitt, of Chattanooga, 
has dissolved the injunction obtained by the 
Telephone Company against the Electric 
Railway Company, and rendered an elab- 
orate decision on the relative rights of the 
two corporations. The Electric Railroad 
Company has begun running cars, every- 
thing having been gotten in readiness some 

. time ago, awaiting the decision of the court. 


* * The Fitchburg Steam Engine Com- 
pany, of Fitchburg, Mass., are furnishing 
the complete power plant for the North 
Adams electric railway. The engines usec 
will be one single engine and one tandem 
compound 12 and 22x30. The Gardnei 
Electric Light Company, Gardner, Mass., 
have an equipment of Fitchburg engines, and 
are now increasing their plant by the addition 
of a Fitchburg cross compound 12 and 
22x24. 

* * The route for the new storage battery 
electric railway from Peabody square to 
Salem Willows, Mass., as finally decided 
upon, is from the square, through Mill, 
Wallace, and Tremont streets in Peabody, 
through the new street over the Poor estate 
to Balcomb street in Salem, thence through 
Baleomb, School, Mason, North, Federal, 
Washington, Front (until the new street over 
South River is built), Charter and Derby 
streets to the Willows. 


* * The executive officers of the Water- 
viiet Turnpike and Railroad Company, Tues- 
day, signed a contract with Barry & Co., 
railroad contractors, for the Thomson- 
Houston system of electric motors. A plant 
by which the cars on the Broadway line will 
be run, will be erected at once. Work will 
be pushed with all possible speed and it is 
thought the electric motor will take the place 
of horses on at least one of Albany’s street 
railways within 60 days. 

* * The tract of territory in Hamtramck 
township through which the new Detroit. 
Norris & Mount Olivet electric railway will 
pass has long felt the necessity for communi 
cation with Detroit. This property has in- 
creased in value during the past week at 
least 25 percent. At Norris the property 
owners are jubilant, and talk of holding a 
jollification meeting. There is hardly any 
doubt that within two years time the road 
will be lined with suburban residences and 
stores, 

* * The new street railroad between Salem 
and Peabody, Mass., has received a vigor- 
ous boom by organization of the company, 
to be known as the Essex Electric Street 
Railway Company. The capital stock is 
$50,000, and the following are the officers: 
Directors, Joseph N. Peterson, William D. 
Dennis, David N. Cook, P. J. McCusker, 
Frank E. Farnham, J. Howard Fallon and 
Clarence J. Messer, all of Salem; clerk, 
William F. M. Collins ; treasurer, William 
D. Dennis. 

* * Under the headline ‘‘ Exit Mule,” the 
New Orleans Item says that a movement is 
under way in that city which will eventually 
revolutionize the street car system. The 
Electric Traction and Manufacturing Com- 
pany propose to introduce electric cars. 
The system will be first put into operation 
on the Crescent City Railroad. The follow- 
ing is the board of directors of the new 
company: Messrs. W. J. Behan, M. J. Hart, 
T. Prudhomme, Philip Thompson, J. A. 
Walker, Adolph Meyer, and J. B. Sinnott. 





Address of Welcome to Visiting | 
Engineers. 
The reception accorded the American 
engineers in the United Kingdom of Great 
Britain by The Institution of Civil Engineers 
was most flattering. The following is the | 
address of welcome by Sir John Coode, 
president, delivered on their arrival : 


To the ‘Presidents of the American Societies of | 
Civil, Mining, Mechanical and Electrical 
Engineers : | 


We, the president, vice-presidents, coun- 
cil and members of The Institution of Civil | 
Engineers, acting on this occasion both for | 
ourselves and the various bodies of engi- | 
neers of the United Kingdom, hereby tender | 


special permission, given by Her Most 
Gracious Majesty the Queen, for you to visit 
and inspect her Royal Palaces and Domains, 
at Windsor and in the Metropolis. Nor 
must we omit to place on record the very ex- 
ceptional and gratifying fact that the Lord 
Mayor, Aldermen and Common Council of 
the City of London have been pleased to 
place at the disposal of the Reception Com- 
mittee the use of their ancient and noble 
Guildhall, in order that we may entertain 


| you, in accordance with old English custom, 
| at a festival dinner therein. 


The leading railway, dock, gas and water 
companies have vied with each other in ex- 
ercising hospitality, nor have private indi- 
viduals been lacking in the earnest desire to 


to you, as representatives of the members of | add to your gratification whilst in our midst. 





RicE ENGINE INDICATOR DIAGRAM —- YONKERS STATION. 


the several engineering societies of America, | 
a sincere and cordial welcome to this coun- | 
try, and gladly avail ourselves of the oppor- | 
tunity of publicly acknowledging, and as | 
far as possible reciprocating, the manifold | 
courtesies which for many years past have 
been lavished on British engineers visiting | 
the great republic. 

It is a source of peculiar satisfaction to | 
receive you within this building, because we | 
are here in the home of the parent of all the | 
duly constituted engineering societies of this 
kingdom. 

The association of engineers in England 
into one body, for their common advantage, | 
originated with Smeaton, one of the fathers | 
of the profession; it was not, however, | 
until 25 years after his death, viz, in 1817— | 
wellnigh three-quarters of a century ago— 


It would be superfluous and presumptuous 
to enlarge on the professional merits of 
American engineers. Their great works 
and clever inventions have passed far beyond 
the sphere of mere technical appreciation, 
and have become of world-wide celebrity. 
We feel justified in regarding the influence 


| of you and your predecessors as one of the 
| 


principal factors which have raised, with 
unexampled rapidity, the modest republic of 
George Washington to one of the foremost 


| nations on earth. 


The problem of dealing with great diffi. 


| culties presented by nature, and, until re- 


cently, with comparatively limited means 
and limited appliances, has been solved by 
the American engineer, and the solution has 
left its mark upon the character of the 
nation. 
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that the present institution was actually | 
formed. 

Telford became its president in 1820, and | 
in 1828 it received the Royal Charter, under 
which it has ever since flourished. In 
regard to magnitude, it is sufficient to state 
that our institution now comprises (including 
the class of students) upwards of 5,700 mem- 
bers, and is largely adding to its numbers 
every year. 

Although the Civil Engineers act as hosts 
in your reception, the several Engineering 
bodies of the country are associated with us; 
and others outside our profession join in the 
welcome, and have rendered valuable aid in 
our endeavors to secure your comfort and 
gratification. 

Foremost of all must be mentioned the 


With a population about double our own, 
and a territory stretching between ocean and 
ocean, more than #,000 miles from east to 
west, not to speak of its extent from north 
to south, distances have been conquered by 
your vast system of railways on a scale of 
magnitude of which we have no experience. 

We trust that all the arrangements made 


| for your visits to some of the most important 
| public works in this kingdom will be success- 


ful and acceptable, and we hope you may 
carry back pleasant recollections of your 
visit to this. Srr Jno. Coove, President. 


* * Some of the rich summer residents of 
Newport, R. I., are objecting to the con- 
struction of the electric street railway there 
on the ground of interference with their 
pleasure drives. The question naturally 
arises if the poorer classes should not also 
have facilities for getting about and enjoying 
an outing. 








A Model Small Electric Light Plant. 


Next to efficiency, the greatest desidera- 
tum in electric light stations is economy— 
economy of space, fuel, power and wearing 
parts. But economy is not so easily attain- 
able in establishments of small size as in 
large ones, as every practical electrician and 
engineer will admit. It will therefore in 
terest many, we believe, to read the ‘illlus- 
trated description of a plant which is in 
operation at Yonkers, N. Y., and whic! 
though small and subject to considerable 
variations in the time for burning and clos 
ing the lamps, is regarded as a model of 
of economy in each of the particulars men- 
tioned above. 

The power plant consists of two Rice Au 
tomatic Engines, to each of which are at 
tacked two arc dynamos and one alternatiny 
dynamo, of the Thomson-Houston pattern ; 
and these are so arranged that a third engine 
with dynamos, can be added when it shal! 
become necessary. 

The Rice engines are a conspicuous and 
important feature of the Yonkers station 
They were built by the John T. Noye Manu 
facturing Company, of Buffalo, N. Y. 
under the personal supervision of Mr. P. B. 
Rice, the well-known engineer, who has 
been associated with that company for 
number of years. They are of the tandem 
compound condensing type, with 6 x 16 high 
pressure and 16 x 16 low pressure cylinders 
The speed is 240 revolutions per minute 
and the boiler pressure from 60 to 100 
pounds, 

Some remarkably good indicator diagrams 
were taken from the engines last spring, a 
pair of which we publish herewith for the 
examination of the critical. They will make 
their own appeal to the practiced eye of the 
engineer, their excellence being such as at 
once to draw his attention. They wer 
taken with a large-sized Thompson indicator, 
using a 40-spring, and at a time when the 
load consisted of 70 1,200 candle-power arc 
lamps and 250 incandescents. The coal 
used is of good quality, and the economy in 
fuel is particularly noteworthy. 

The general plan of the station is also 
deserving of notice. Engine, condenser and 
boiler feed pump, are arranged within a 
rectangle of the smallest possible size. A 
close coil heater is placed between the low 
pressure cylinder and the condenser, which 
ensures high temperature of the feed-water 
before it passes to the boilers. The engines 
are run over so that the bottom side of every 
belt is the tight side, thus reducing the 
chances of slipping belts. To save in floor 
space, the dynamos are stepped, one back of 
the other. The whole is arranged to secure 
economy in space with easy accessibility of 
every working part. 

The success of the Yonkers station demon- 
strates the fact that no eleetric light plant is 
too small to pay by its economical operation 
the increased first cost involved in getting 
the best possible machinery, and shows that 
the type of engine there in use has a great 
future in connection with the production of 
electric light. 

sical nasi 
Canadian Business. 

The Notre Dame church authorities, Mon- 
treal, who have decided to light the vast 
building by electricity, will use.the arc and 
incandescent lights of the Royal Electric 
Company. They are to put in two Babcock 
and Wilcox boilers and a pair of high speed 
engines, and will themselves run the plant, 
hoping to make the church the most mag- 
nificently lighted building in Canada. Mr. 
Corriveau has also secured for his company 
the lighting by arc light of the Canal at St. 
Johns, Que., which might be followed later 
by the Lachine canal, if the importance of 
the latter compares at all with that of St. 
Johns. 

—__+ = ¢ —_—_. 

* * The Rapid Transit Company of New- 
ark, N. J., is obtaining new consents for its 
road in Central avenue, those now granted 
being for other than a cable road. The di- 
rectors have not formally decided upon the 
motive power to be used, but like others 
they have been impressed with the success 
of the better class of electric roads. 





July 6, 1889 


BLECTRIC. 


ATL REV1LEW 








An Interesting Colleetion. 

In the office of the Narragansett Electric 
Company at Providence, R. I., there is 
an interesting exhibit of the Westing- 
house alternating current lamps. Upon a 
shelf at one side of the room are arranged 
lamps from 10 to 150 candlv-power, the 100 
ind 150 candle-power lamps having double 
filaments. These lamps, as well as the elec- 
trolier in the private office, take their cur- 
rent through an alternating current meter of 
the Shallenberger patent, which measures 
the electricity used exactly as a gas meter 
records the gas burned, and the record is 
kept in four dials suitably connected by train 
of gears. In this meter a shaft is rotated at 
i speed proportional to the square of the 
urrent. This is offset toa simple propor- 
tion by a fan wheel and a certain speed of 
revolution counts off the ampere-hours re- 
rularly. With only the 10 candle-power 
lamp aglow the fans barely move, even the 
mperceptible currents of air in a closed 
room being sufficient to check the motion for 
i time when the case is taken off the meter. 


With 400 or 500 candle-power of lights run- 


\ing, the fans fly so fast as to be hardly dis- 
cernable. Mr. Perry is having a giass case 
made for the meter so that its workings may 
be plainly observed at any time. 


_-_—s 


—— It is reported that Dr. Joseph B. De 
Lery, who promoted the Wenstrom South- 
ern Electric Manufacturing Company, of 
Baltimore, has been elected president of the 
Wenstrom Northern Electric Company of 
New York City. 

a 


— C. E. Dustin, of the Schuyler Elec- 
tric Light Company, with Mrs. Dustin, has 
sailed for Europe. Their objective point is 
the Paris Exposition. 


—— The following are the newly elected 


officers of the Lyons, N. Y., Electric Light | 


Company: President, Samuel Scott ; vice- 
president, J. W. Dunwell ; secretary, J. W. 
Van Etten; treasurer, W. N. Deady. 
Directors, the president, vice-president, 
secretary, treasurer, L. L. Phillipe, Jacob 
Rodnbach, Daniel Moran, J. W. Putnam, 
L. M. Blakely. 


—— Mr. C. W. Phipps, of the Brush 
Electric Lighting Company, the chief of 
construction who has been putting in the 
new Bangor plant, has finished his work and 
left for home. The Bangor Commercial says 
of him: ‘‘ The general opinion formed here 


concerning Mr. Phipps is that he is a hustler | 


of the mest approved sort. He has made a 
host of friends, among the staunchest of 
whom are Mayor Bragg and members of the 
city council.” 


—— Mr. E. R. Whitney. the electrician 
and inventor, and his family left St. Johns- 
bury, Vt., Tuesday for Manchester, N. H., 
which will henceforth be their permanent 
residence. 
law Dr. Hoyt have recently taken out patents 
for a long distance electric light machine, 


which they will manufacture at Manchester ; | 


but it is understood that their enterprise will 
not be in opposition to the Standard Electric 
Company, in which Mr. Whitney is still 
interested. 


Mr. Whitvey and his brother-in- | 


Telephones vs. Electric Roads. 

In view of the widespread controversies 
on the subject, the decision of Chancellor 
W. H. DeWitt at Chattanooga, in the case 
of the East Teuncsseee Telephone Company 
vx. the Chattanooga Electric Street Rail- 
way Company, has been looked for with 
| much interest by telephone and electric rail- 
| way Officials. ©The injunction which had 
been obtained by the telephone company 
was dissolved, but only upon the ground 
that the affidavits showed that the railway 
was constructed in such a way that it would 
| not interfere with the telephones in point of 
fact. The opinion has been rendered, and 
shows that the railway company has no 
right to interfere with the telephones, and 
that they can be enjoined where there is a 
material interference in fact. 


: oi 

—— The Westerly, R. I., Gas Company 
is furnishing the town with 25 arc and 132 
incandescent lights. A new Westinghouse 
compound engine and 700-light Westing 
house alternating dynamo have been put in. 


—— The Schuyler Company has begun 
the extension of its electric light lines in 
| Alexandria, Va. The plans of the machinery 
at the gas house for engine, dynamos, ctc., 
are laid out, aud work on them will be 
begun immediately. 


>_> 
An Agent Missing. 

A. C. Green, agent for the Jenney Electric 

Light Company, of Indianapolis, who has 

made Fayetteville, Tenn., his headquarters 








second electric 


light company has been 









// 





rganized inPottsville,Pa.. 
the Edison Illuminating 
Power Company, with a 
capital of $6,000. The 
Pottsville Electric Light | || 
and Power Company has (7, 
just closed a contract with- 
the Westinghouse Com 
pany to put ina plant for 
electric lighting. i 

—— There was a meet- | | 
ing at Boston, Tuesday, of | 
the syndicate recently 


formed to purchase the 
foreign electric welding 
patents. Messrs Henry D. 


Hyde, W. A. Boland of 
Boston, and C. I. Lewis of 
New York were appointed 
a committee to promote the 
organization of the 
pany. 

— The New England 
Weston Electric Light 
Company have received | | 
the following contracts in | || 
the past week or 10 days 
for United States Electric 
Light isolated plants: Low- 
cll Mfg. Company, Lowell, 
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Mass., 600 lights ; Pacific 
Mills, Lawrence, 600 lights: 
H. A. Hale, East Arting- 
ton, Vt., 250 lights for a 
factory and adjacent residence. 
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Opening of Marlborough Electric 
Railway. 

On June 18th, the Marlborough, Mass., 


Electric Railway, installed by the Sprague 


Electric Railway and Motor Company, of 
New York, was put into operation. This 


road is equipped with the improved Sprague | 


electric railway motors, and has already 
carried a very large number of passengers, 

On the first day of its operation, the cars 
on this line carried 1,400 people, on the 
second day nearly 2.000, and on the third 
day a still greater number, making more than 
a quarter of the entire population of the 
town during the three days operation. At 
present, half of these cars tow trail cars, in 
order to increase their capacity, and the cars 
are so crowded, that the management of the 
Marlborough Company, has ordered an ad- 
ditional number of ordinary open cars, so 
that all the motor cars can draw an ordinary 
car behind them. 


Yonkers Execrric Ligat STATION. 


As BOILER ROOM Tee 


PLAN or ENGINE, BorLeER AND Dynamo Rooms. 


—— The directors of the Annapolis Elec- 


| tric Light Company held a meeting in Balti- | 


more recently and signed a contract to light 
| Annapolis city by electricity for two years 
from the ist of July for $8,500. The com- 
pany supplies lamps and repairs. ‘The re- 


ports from the contractors in charge of the | 


work stated that the plant would be ready 
on the night of June 30 to turn the electric 
light ou the ancient city. 


-—— The regular monthly meeting of the 
St. Johns, N. B., Gas and Electric Light 
Company was held recently. A resolution 
was unanimously carried expressing regret 
at Mr. Robert Blair’s retirement from the 
position of president and manager, and plac- 
ing on record their appreciation of the ser- 
vices he rendered the company during the 
past 15 years. On nomination of Hon. John 
Boyd, seconded by Mr. Chas. Patton, Dr. 
M. Sheffield was chosen president of the 
Loard and Mr. Geo. R. Ellis was reappointed 
| secretary-treasurer. 








for the past year, left there about 10 days 
ago with, it was supposed, a considerable 
|} sum of money on his person to come home. 
The last heard from him was at Nashville, 
on the 13th ult., where he told the clerk of 
his hotel that instead of continuing his 
journey North he would have to return to 
| South Pittsburgh. It was at that place he 
| had collected about $2,700 for the company. 
which had just completed an electric light 
plant for the town. Mr. Green, after col- 
lecting the money, paid out to Brainard 
Rorison, secretary of the eompany, about 
$1,100 on accounts. He then, with a note 
for $1,200 and $1,600 in cash, started home 
with the currency, as has been his custom 
on similar missions. It is Mr. Rorison’s 
opinion that Mr. Green is either very sick at 
some out-of the-way place or has been foully 
dealt with by some ove who expected to find 
on his person a large amount of money. He 
has been with the company for four years, 
and his accounts have invariably been found 
correct. 


| 














—— The town of Canton, Mass.. has just 
appropriated $3,000 a year for electric lights 
of the Westinghouse system. 


—— Postmaster D. Ward Northrop has 
been re-elected president and James P. Stow 
secretary and general manager of the Mid 
dletown, Conn., Electric Light Company. 
Mr. Fred. W. Bradley, of Lowell, 
Mass., a recent graduate of the Mass, Insti 
tute of Technology, has accepted a position 
in the New York office of the Edison com 
pany. 





— Last week the Thomson-llouston 
Company had orders, outside this country, 
from City of Mexico, Copenhagen, Denmark ; 
Tunis, Africa; San Jose, Guatemala, and 


Osaka, Japan. 

— The Edison Company shipped a 
train load of 24 cars of electric machinery 
last week from Schenectady, N. Y., for 
Buenos Ayres. The macbinery went by 
special train to New York. 

—— During the past few months a new 
electric light company has put up a plant in 
Houston, Tex., and now two companies are 
illuminating the city and furnishing motive 
power for various uses. 

The Brooklyn (N. Y.) Electric Light 
and Power Company have petitioned the 
aldermen for the privilege of competing in 
the ex-city of churches for both public and 





private electric lighting. 

-—— The City Council of Visalia, Cal., has 
granted a franchise the 
Electric Light Company. 
lights are already taken. 
in operation July 15. 


Incandescent 
Five hundred 
The plant will be 


to 


—— The municipal oflicers, of Belfast, 
Me.. voted to grant the Easton Electric Com 
pany, of New York, permission to erect 
poles, etc., if operations were begun on or 
hefore the first day of August next. 

—— Superintendent Whitticr, of the elec 
tric light company, Auburn, N. Y., was ar 
usted Saturday, on charge of interfering 
with the fire alarm wires. Hle promised 
t» avoid interference in the future and the 
complaint was withdrawn, 


-— Madison, Dakota, has assumed met 
ropolitan airs with one of the finest clectric 
light plants in the Territory. The capacity 
of the plant is 30 are and 650 incandescent 
lights, and the city starts out with 20 are 
and 450 incandescent lights in use. 


—— The electric lighting of the city of 
Manchester, N. H., has been completed and 
240 lights of 2,000 candle power each are in 
operation. The Manchester Electric Light 
Company’s vlant, which furnishes these 
lights, cost up-wards of $160,000. 





The city of Brainerd, Dakota, voted 
in a special election on the proposition to 
give a bonus of its electric light system to a 
syndicate which isarranging to develop the 
water power there. The 
unanimous for the donation, standing 926 
for disposal to 15 against. 

—— The East End Electric Light 
pany, of Pittsburg, Pa., has now completcd 
an are light addition to its plant. The com- 
pany has two Babcock & Wilcox boilers of 
1,000 horse-power each, put into the build 
ing, and the structure is, throughout, made 
of brick and iron. The only thing of wocd 
in the whole building is the : witch-board. 


vote was almost 


Com- 


—— The Essex County Electric Company 
of Orange, N. J., is laying a foundation for 
a new 100-horse power Ball engine, to be 
used as an adjunct of the present plant. A 
new 200-horse power boiler and one or pos 
sibly two more 45-lamp dynamos are also to 
be put in preparatory to the company going 
into the incandescent light business next 
Fall. 
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Monthly Meeting of the American 
Institute of Electrical Engineers, 
New York. 


The 86th meeting of the Institute was held 
in the lecture room of Prof. R. Ogden Dore- 
mus, at the College of the City of New 
York, at 8 p. M., June 25th, 1889. The fol- 
lowing paper was read by Mr. Leo Daft: 
Soms REecENT ELECTRICAL WORK ON THE 

ELEVATED ROADS, AND ITS BEARING ON 

THE Rapip TRANSIT PROBLEM. 


It is particularly noticeable that all who 


have so far considered the question of rapid | 


transit for the city of New York, have as- 


sumed that it is so deficient in these facilities | 


structures, without subjecting them to 
quickly destructive strains. With steam, 
therefore, the only avenue open for increas- 
ing the passenger capacity, namely, the use 
| Of longer trains, is obviously out of the 
| question, since it is a notorious fact that the 
present motors are taxed to their utmost. 
To the mind of the mechanical engineer, 
having in view the ordinary co-efficients of 
tractive ability, there is no remedy for this, 
| but I think I shall be able to produce at 
| least some little evidence that owing to cer- 
| tain effects which have not yet been satis- 
| factorily explained, an electric motor may 
| be made capable of solving the problem, at 
least so far asthe ultimate strength of the 
present elevated structure will permit, inas- 
much as the effects alluded to certainly do 
increase the tractive ability beyond that ob- 
tained by the use of any co-efficients which 





When this final gradient was rea¢hed, how- 
ever, the ascension was less easy and certain, 
though it was accomplished sevefal times ; 
but an attempt to exceed it resulting in fail- 
ure, this was regarded as the maximum un- 
der those circumstances. 

Now, let us for a moment consider what 
this actually indicated: A motor having a 


total weight of 600 Ibs. will have a rolling | 


resistance certainly equal to 10 Ibs. per ton, 
making 2.25 lbs. for this item ; at 54.9 per 
cent. the grade resistance will be 3829.4, 


making a total of 331.65 lbs., or 55.27 per | 


cent. of the total weight, considerably more 
than double the ultimate working limit of 
adhesion under the most favorable condition 
cited by Wellington in the work already 
quoted, but as these conditions, namely, a 
perfectly dry rail, with dtivers absolutely 


free from any lubricant, aré 80 rarely found 











| stating the facts, and received in reply such 
an astonishing array of diagrams and mathe- 
matical proofs that this could not be done, 
that I actually went out into the yard and 
had the motor perform the feat several times 
before I felt strong enough to write my 
friend, in a half apologetic way, acknow}- 
| edging the soundness of his views, but being 
compelled to reiterate the statement that the 
thing was being done just as I stated. 

But, seriously speaking, the significance 
of this test can scarcely be overestimated, 
showing, as it undoubtedly did. the.possi- 
bilities of working under conditions which 
have been hitherto considered impracticable. 

Now, I do not for a moment pretend to 
assert that either dyna mic or static adhesion 
may be increased to this extent by a large 
locomotive under the conditions of ordinary 
practice, as I am fully aware from subse- 
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that the question was of the most vital 
importance, and while I do not for amoment 
wish to underestimate the urgency of the de- 
mand to meet the rapid growth which has 
already almost overtaxed the elevated sys- 
tem, we should not lose sight of the fact 
that New York has, even to-day, all things 
considered, a better rapid transit system than 
any other city in the world. In evidence of 
this, it is only necessary to cite the facts that 
one may enter a well-appointed car at the 
Battery, and traveling through the best at- 
mosphere of the city, be carried with remark- 
able smoothness to 59th street in 26 minutes, 
or at the average speed of 12 miles an hour, 
including stops, and, in about this manner, 


the elevated system contrives to carry oe | 


half million passengers per diem for a 
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may be found in the works of that eminent 
authority, D. K. Clark, or still later, in the 
excellent treatise on the ‘*‘ Economic Theory 
of Railroad Location,” by A. M. Wellington. 
That these co-efficients are not absolutely 
trustworthy, is evident not only in the hesi- 

| tancy with which they are treated by these 
authors, but also from the fact that varying 
co-efficients are to be found in use by practi- 
cal men, where the conditions do not differ 
jin any appreciable degree. This is notice- 
able to the extent of nearly 20 per cent.—vide 
D. K. Clark and A. M. Wellington. I will 
not, therefore, make pretense to great pre- 
cision on this point, as the matter is one yet 
under investigation, but to quote an extreme 
case, I trust I may be pardoned for going 
back so faras the year 1882, to the first series 


2 Car Train —Express Rus. 
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am No. 1. 


in practice as to be scarcely worth taking 
into account in every day work, it may 


fairly be considered as equal to three times | 
the ultimate effort usually developed before | 


slipping occurs. 
A prominent enginéer in dismissing the 


idea of increased traction due to the passage | 


of a current between the adhesive surfaces, 
falls into the error of assuming that the 
effect would be precisely the reverse of that 
which has been observed, and in support of 
his argument cites the case of the lessened 
friction between the metallic points and the 


cylinder of chalk noted in a well-known in- | 
I need hardly, however, call the 


strument, 
attention of this audience to the entire ab- 
sence of any proper analogy between these 
two Cases. 
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| quent experiments that the observed effect 
| in this instance was due to a very large cur- 
rent of low potential passing through the 
very small contact areas presented by wheels 
| only one foot in diameter impinging upon a 
| light 16 pound rail; the effect is, however, 
undoubtedly obtainable to the extent of at 
least 30 per cent. under the ordinary con- 
| ditions of railroad practice, since 1 have 
| observed it many times with a dynamometer 
| by causing the current to pass from wheel to 
rail in one series of measurements, and 
| through a cable connected with the motor in 
another series, and in this way results as 
high as 35 per cent. increase have been many 
times noted. In addition to this it is more 
than probable that the tractive efficiency of 
electric locomotives is higher than that of 
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DIAGRAM No. 


lower rate of fare than is done iz any other ; of experiments in which this increased 
city for similar accommodation, and with a | tractive capacity was observed and carpied 
smaller proportion of accidents than may be | to its apparent maximum. 

found on any steam road in the world mak- | 
ing an equal number of stops per 100 miles | motors, made at the works of the Daft Com- 
run. On a recent holiday, namely, April | pany at Greenville, N. J., in the year above 
80th last, 835,721 passengers were carried on | quoted, I constrwcted an adjustable incline 


4 Car Train — Express Run. 


During a series of experiments with small | 


this much abused system without noticeable 
detention or accident—but New York wants 
more, and in view of the rapidly growing 
traffic which has already almost exceeded 
the ability of the system, it must be admitted 
that the demand is a pressing one, asthis one 
half million will grow to one million ina 
short time, and it is exceedingly improbable 
that any steam motor can be devised to per- 
mit of this increase, at least on the present 


| upon which a small motor was caused to 


ascend with a gradually increasing gradient 
uotil the extraordinary angle of 2,900 feet 


er mile, or 54.9 per cent. was reached. | 


Jp to this point the motor, weighing 450 
Ibs. plus one man weighing 150 Ibs., total 


600 Ibs., was readily started from a position | 


of absolute rest at the bottom, and ascended 
the gradient, being occasionally stopped 
midway and started again with perfect ease. 
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ascended this gradient I am well aware—in- 
deed, out of the commonest respect for such 
authorities as Messrs. Clark and Wellington, 
it ought to have stopped at the bottom of 
the gradient, meekly rotating its wheels, 
but I was confronted by the indisputable 
fact that it did go up, and did it every day 
with perfect regularity for a number of 
days before many gentlemen, among whom 
were mechanical engineers, who could not 
account for that state of things at all—and, 
frankly, neither could I, but as a cold fact 
it outweighed all the arguments in the uni- 
verse. In illustration of my own doubts on 
| the subject, I may mention a little instance 
| that occurred at that time : I had written to 
' a mechanical engineer of my acquaintance 


ordinary steam locomotives for mechanical 
reasons. 

Referring to the plan of multiple motors 
where it was proposed to use one or two 
machines on each car, while there can be no 
qtestion that the advantages are theoretic- 
ally very marked in some directions, I 
think the multiplication of motive parts, 
necessarily much smaller and more liable to 
disarrangement than those on one machine 
of equivalent power, together with enor- 
mously increased first cost, and cost of at- 
tendaace and repairs, present practical draw- 
backs from which any railroad manager 
would naturally shrink ; and. notwithstand- 
ing the able manner in which this plan has 
been presented and its obvious theoretical 
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solution of a much vexed problem, I do not 
see any reason for changing my original 
plan; on the cofitrary, exhaustive experi- 
ments recently conducted lead me to the 
conclusion that the problem may be readily 
solved in another way. 

Lest any misunderstanding should exist 
as tu the object of this series of tests, permit 
me here to remind you that this motor was 
not expected to solve the problem by towing 
longer trains at higher speeds than are at 
present attained. It wassimply for the pur- 
pose of proving that a machine weighing a 
little more than one-half the present motors 
would equal, or nearly equal, their pertor- 
mance in that respect, and, while it must 
be admitted that in the matter of accelera- 
tion on the heavier gradients the steam- 
motors still show somewhat greater ability, 
the result of the tests indisputably proves 


vantage resulting from the operation of a 
number of motive units under varying loads 
from a central station or dwelling upon 
such abstract economies as freedom from 
cinders, dropping water, smoke and_ noise. 
fore proceeding to a review of the act- 
ual accomplishment, allow me to briefly 
describe the motive machine in question. 
The motor, named ‘‘Ben Franklin,” con- 
sists of a frame having two driving wheels 
coupled by discs outside of the bearings 
with two cast-steel cut split gears mounted 
on the back axle and an electric motor piv- 
oted on pedestals at the rear of the cab and 
supported on similar pedestals with a screw 
adjustment for raising the whole machine to 
remove the armature, and wrought-steel 
pinions in nearly vertical engagement with 
the gears. 
It is evident that a considerable degree of 





to test the conductor and switch connections. | fidence. On the 28th day of January, 1889, 
This train was gradually increased night | we began running between the bours of 11 
after night, until one of eight Ninth avenue | and 2 in the day-time, which was continued 
cars, each weighing 12 tons, was towéd | with a three-car, and occasionally four-car 
over the entire road, going up tothe 98.7 | train, running express until the 12th day of 
foot grade at a speed of 71g miles per hour, | February, when we were requested to take a 
and making the entire distance in 7’, 35", | train of flat cars, loaded with iron to the 





or an average speed of 14.6 miles per hour. 
Although a drizzling rain prevailed, and the 
rails were slippery, there was an entire ab- 
sence of slipping. 

I regret that at the time of this experiment 
we were not using the dynamometer, but tak- 
ing the ordinary co-efficient of rolling friction 
for a light train of this kind, namely, .004, 
and assuming the grade resistance to be at the 
same rate per cent. of the total weight of the 
train as the rate per cent. of the grade, and 
the rate per cent of the grade being 1.86, we 
get the following : 

















weight of an average four-car train with 75 to 
100 passengers, in lieu of the light trains for- 
merly employed. With this train, weighing in 
all 70 tons, T made several trips over the road 
between the ordinary steam trains, but finding 
the brakes hard'!y trustworthy enough for 
such critical work, with trains only three 
minutes from us on either side, it was de- 
cided to discontinue this service, and a four- 
car Sixth avenue train was substituted. 
With this train several trips were made, but 
in consequence of the absence of air-brakes, 
it was not considered advisable to proceed 


| 
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that, with motors of the same weight as 
those now employed, at least six car trains 
on the Ninth avenue and seven to eight car 
trains on the Sixth avenue, may be propelled 
it a considerably higher average speed than 
it present, and when the absence of recip- 
rocating parts is taken into account the ad- 
vantage on the side of the electric motor, 
in lessening the destructive strain on the 
structure, wil forman important factor in 
the economy of operation. That the ab- 
sence of this de8tructive strain is no idle 
dream of the mechanical engineer has been 
fully realized by many competent observers 
of the electric trains, since it has been a sub- 
ject of general remark that the noise of the 
electric train is merely that inseparable from 
the rolling of the wheels over the track, 
the motor itself making no more noise than 
oue of the cars in tow. 

I refer to these points particularly be- 
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Dracram No, 3. 


resilience is not permissible with such an 
arrangement, but a sufficient amount to pre- 
vent excessive hardness in working is ob- 
tained by placing alternating plates of rubber 
and iron in the pedestals above and below 
the bearings. A similar arrangement at the 
driver-bearings cushions the machine with- 
out interfering with the mesh to an appre- 
ciable degree, in fact what little wear has so 
far been observed between pinions and gears 
shows remarkable uniformity of engage- 
ment. 

Before the motor was placed in the cab it 
was deemed advisable to make a few Prony 
brake tests of its ultimate ability. It was 
therefore placed in the central station at 
Fifteenth street, and a series of tests made 
resulting in the development of 128 horse 
power. A few higher readings than this 
were apparently taken, but as some little 
doubt was felt as to the accuracy of the ob- 











1.86 x 4781 x 660_ 
33000 


95.8 horse power, to which should be added at 
least 15 per cent. for friction, and a so-called 
‘‘head resistance” of the motor equalling 
14.37 or a total of 110.17 horse power at 15th | 
street. 

The maximum velocity attained by that | 
train on the level in passing 23d street was 
24 feet per second, or 16.36 miles per hour. ; 

These tests were continued for several 
weeks, at intervals of two or three nights, | 
during which time a great number of experi- 
ments were tried as to the ability of the | 
motor to make the switches, start on gra- 


16 
Time 10 min. 58 sec. 


| with the ordinary ‘‘stop run,” and the re- 
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mainder of the work was done at night, but 
I may say that during this period of 30 days, 
with one exception above noted, not the 
slightest detention was caused to the regular 
trains, as we were always able to switch on 
to the track, make our trip, and get back on 
to the switch at 50th street without inter- 
fering with the steam traius in the least. 

A number of experiments made about this 
time show thatthe mean speed with a three-car 
empty train, running express, on the up-town 
track, was about 23 miles per hour, though 


| on the level, the ability of the motor with a 


similar train, is nearly 28 miles per hour. 
This is by no means the limit of speed which 


dients, etc. And I am able to state, as a | the motor is capable of attaining, for,as will be 
simple matter of record, that though the | seen by reference to diagram No. 1, the work 
tests were of the most exacting character, | of acceleration was still in progress when the 
absolutely the only repairs or delay during | gradient at 24th street was encountered, 
all this time and subsequent tests were two | hence it seems perfectly fair to assume that, 
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Dracram No, 4.—SHow1nea THE EFFECT ON THE Horse PowrR REQUIRED, DuE TO LocaTION OF GRADES, WITH TRAINS UNDER VARIOUS HEADWAYS. 


cause so many disappointments have been 
experienced by the public who seem to ex- 
pect the electrical genii to wave his magic 
wand over the earth and cause all mechani- 
cal difficulties heretofore experienced to 
vanish in a moment, hence it is pleasant to 
be able to refer to the actual accomplish- 
ment of some of the most desirable ad- 
vances in municipal rapid transit. 

But the principal object is to show with- 
out fear or favor that it is now possible to 
run and compete with steam on the Ninth 
Avenue Railroad, and, of course, any of 
the others with a certain concrete economy 
based upon a series of tests, made under 
circumstances to the last degree prejudicial 
for an economical showing, and without 
taking into account the great gains which 
would inevitably result from the use of a 
large cettral station, with dynamos of the 
highest efficiency, and with the obvious ad- 





servations, those were rejected and the above 
accepted as the ultimate reading. 

The piece of track upon which the experi- 
ments have been conducted, is eminently 
adapted for testing the tractive ability of a 
motor for this purpose, since there is only 
one piece of level track, 2,200 feet in length, 
the rest, embracing a distance of 1.846 miles, 
consisting of gradients varying between 11.3 
and 98.7 feet per mile, and in one instance, 
namely, at 30th street, the start is made only 
afew feet from the bottom of a 98.7 foot 
gradient, thus testing the tractive capacity 
of the motor to the utmost. 

On October last experiments with this 
machine were begun on this piece of track, 
which, through the courtesy of Col. Hain, 
was placed at my dis 1 from nine o’clock 
at night until four o’clock the next morning, 
and the first experiment consisted in taking 
a light load of one or two cars over the road 





once when a spool had to be removed from | 
developing a contact, which caused a delay 
of one night, and the other time when a 
moving axle wore a hole through the in- 
sulation of an end spool, and caused a de- 
tention of 15 minutes. With these two ex- 
ceptions, the motor has been ready to run at 
any moment during the whole time in spite 
of the roughest treatment, and being left on 
the track exposed to the weather for months 
st. 
"7 think I am entitled to say that these re- 
sults, which were of course carefully watched 
by the Manhattan railway officials, led to 
our obtaining permission to run in the 
day-time between steam trains—a permission 
which, you may be sure, would not have 
been granted on a road which has a world- 
wide reputation for its almost military dis- 
cipline and precision of management, if the 
motor had not earned the right to some con- 





even with that 40 ton train, the maximum 
leva speed is not shown. With a lighter 
load the speed would undoubtedly be much 
greater, but for prudential reasons it was 
not deemed well to push this matter of speed 
to its extreme limit, especially in view of 
the fact that the machine was not designed 
for a speed of over 25 miles per hour, and 
any derangement resulting from excessive 
peripheral armature speed might have been 
prevented by ability to present a clean record 
to-night. 

In order to measure the speed with suffi- 
cient accuracy for practical purposes, I di- 
vided the track into 19 sections of 500 feet, 
each section being provided with a thin cop- 
per plate attached to the guard rail at the 
side of the track, and connected with a cop- 
per rod or insulated side of the conductive 
system. This plate was made as short as 
possible to insure a complete contact without 
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occupying an appreciable interval. A cop- 
per brush, attached to the motor in such a 
manner as to travel on the top of the guard 
rail, was connected with one terminal of a 
chronograph of the well-known type, Which 
we made for this purpose, consisting of a 
paper-covered cylinder rotated at a uniform 
speed by clockwork, and a stylus actuated 
by an electro-magnet so as to penetrate the 
paper at every closure of circuit. This in- 
struiment was carefully tested, and the re- 
sults veritied by experiments befcre the 
readings were accepted. The indicator 
cards were taken at the central station by 
Mr. Idell and his assistaats, after a careful 
comparisou of watches so as to insure syn- 
chronism in observing the effects of accele 
ration and gradients. The dynamometer 
used wasa very fine specimen of the liquid 
type owned by the Manhattan Railway and 
made by Mr. Shaw, of Philadelphia, and 
after careful calibration by Mr. Shaw and 
Mr. Idell, was found to be accurate within 
an appreciable amount. The dynamometric 
readings I have omitied from these observa- 
tions, for the reason that they were found to 
throw so much light upon the ordinarily ac- 
cepted co-efticients of train resistance. under 
many of the conditions which the text books 
lave not yet considered, and especially the 
formulas relating to the subject of accelera- 
tion, that time would not permii a thorough 
digest of the results, hence it was deemed 
better to leave this part of the subject for 
later consideration, and I trust you will 
shortly hear from Mr. Idell on this subject 
i. his usually able and thorough manner. 

Referring to the diagram No. 1, represent- 
ing the run of a two-car express train having 
a total weight of 40 tons, it will be seen that 
the initial indicator card is exceedingly high 
is compared with the apparent effort  re- 
quired. The reason for this is that our plan 
in taking the cards was to make the first one 
al the instant of closing the circuit, thus 
viving a card due to the simple dead resist- 
ance of the motor, which, with a ratio of 
peripheral velocities necessary for this work 
aod a speed of 30 miles per hour, would ne- 

essarily be low, and occupy at least a few 
seconds iu developing an economic working 
resistance, unless a complicated arrange- 
ment was resorted to. But this point will 
be later referred to. 

Following the speed line it will be seen 
13 might be expected, since we see that the 
uccelerative effort is rapidly diminishing 
towards the foot of the gradient, that the in- 
dicator cards become a minimum at the 
inusinum velocity of the train, but quickly 
beyond 27th strect, where the gradient 
is 93.7 feet per mile. ‘The effect, however, 
of acquired momentum is here very evident, 
since neither the indicator cards nor the de- 
clining velocity are at all proportional to 
the resistance imposed by the gradient, and 
the speed of the train varies but little from 
this point to 46th street, being oaly slightly 
increased on the down grade between 34th 
and 42d streets, due to a change in the com- 
bination for the purpose of checking what 
would otherwice have been too great speed 
for safety. The dips in the indicator line 
between 36th and 37th streets is occasioned 
by the cards having been taken at the in- 
stant of the change in Combination ; at 46th 
street the decrease of speed is the result of 
escountering the gradient, 76.1 feet per 
mile, and between 48th and 49th streets, the 
circuit was opened for the stop at 50th street, 
when, as will be seen, the indicator line 
quickly drops to the friction card only. 
‘This ran of 1.846 miles was made in four 
minutes and 51!5 seconds, as recorded by 
the chronograph. This is at the mean speed 
of 22.84 per hour, with a maximum of 28.4 
miles per hour indicated on the up grade 
between 44th and 46th streets The speed 
in passing 23d street, the end of the level 
stretch, Was 28 miles per hour. 

The mean power exerted at the central 
siation for propulsion during the trip was 
103 horse-power, which will compare not 
unfavorably with steam practice. 

Turning to diagram No. 2, representing a 
four-car express train having a total weight 
of 70 tons er about the average weight of a 
four-car loaded Ninth avenue train, we are 
confronted with the curious fact that the 
initial indicator card is lower than that 
shown with the two-car train, but a careful 
examination of the two diagrams will show 
that the card was taken a few seconds after 
the start and not, as in the case of the two- 
cir train, at the instant of closing the cir- 
cuit. The effect, therefore, of the rapid 
development of werking resistance is very 
clearly shown, and is a most important fac- 
tor in considering the high initial cards, 
since they are only of an instant’s duration 
and bence comparatively unimportant in 
their effect upon the total power required t» 
run a considerable number of trains at one 
time. In this run the characteristics of the 
two-car run are very nearly reproduced, 
though it is particularly noticeable that the 
indicator line does not show so large an in- 
crease as one might, at first thought, expect 
from doubling a number of cars, but this is 
accounted for by the greater ratio which the 
friction and load of the motor presents to 
the two-car train. 

The total time of the trip with this train | 


rise 








consisting of four Sixth avenue cars, each 
weighing 15 tons, plus the motor weighing 
10 tons, was six minutes and six seconds 
with a mean speed of 18.15 miles per hour 
and with a maximum speed of 25.24 miles 
per hour between 42d and 43d streets, which 
is, however, almost equal between 24th and 
25th streets when, as above noted, accelera- 
tion was still in progress. The mean power 
exerted at the central station on this run 
was 129.3 resulting from 91 ordinate read- 
ings. This result is almost exactly the same 
as the running time of the express steam 
trains of equal weights over the same dis- 
tance, and may be repeated at any time. 

Comparing the two former with diagram 
No. 3, representing a four-car ‘‘stop run,” 
several of which were made chiefly for the 
purpose of demonstrating the ability of so 
light a motor to stop at the foot of a gradi- 
ent of 98.7 feet per mile, as at 30th street, 
with a train of 70 tons; and ascend the 
gradient from a pcsition of absolute rest 
with ease. These ‘‘stop runs” with this 
train were made without encountering any 
difficulty whatever, and at no time during 
the whole tests has the motors shown indica- 
tions of overload. That the four-car ‘* stop 
runs ” were not made in schedule time will 
be seen by the diagram, but a careful 
inspection of the same will show the exceed- 
ingly prejudicial effect of the absence of an 
efficient brake system, compelling the open- 
ing of the circuit two or three blocks before 
the station is reached in order to insure a 
proper stop at the platform. This is graph- 
ically shown on the indicator line of the 
diagram where the circuit is seen to be open 
at 19th street for the stop at 23d, thus con- 
siderably lowering the speed, and of course 
stopping the rapid acceleration shown on 
the speed line at the third chronograph 
station. This disadvantage was so marked 
that I do not present the four-car ‘‘ stop 
run” as evidence of anything but the ability 
of the motor heavily loaded to ascend the 
gradients under the exacting conditions of 
an exceedingly difficult piece of track. 

That there is not a marked difference be- 
tween the 10 ton motor and the 18 ton loco- 
motive in the initial effort on the level may 
be seen by comparing a run observed by a 
Manhattan Railroad official on March 9th 
last, with a steam motor and three-car train 
with 75 passengers or a total of about 5714 
tons ; we see that while the steam motor re- 
quired one minute and 39 seconds to make 
the distance from 14th to 23d streets, the 
electric motcr in diagram No. 3 accom- 
plished the trip with a train weighing 14 
tons more in one minute and fifty seconds, or 
only 11 seconds added for the increased 14 
tons. Surely not a discouraging exhibit 
when the fact that while the absence of 
powerful brakes compelled the opening of 
the circuit at 19th street, the throttle of 
the steam motor was probably open up to 
22d street, although on this point I have no 
direct evidence—but that is the usual prac- 
tice. 

Before dismissing this diagram, I will 
again remark that while the mean speed was 
not equal to the ordinary schedule of the 
Ninth avenue road, it is nearly equal to that 
of the Third avenue with 22 ton motors and 
80 ton trains. In considering the apparent 
mean expenditure of power at the central 
station it should be borne in mind that the 
effort exerted by these motors on such 
rapidly varying gradients, and over such 
short distances on the elevated railroads, are 
not by any means represented by the ordi- 
nary cc-efficients of train resistance and effect 
of gravity, as it has been before pointed out 
very clearly by others that, while the grades 
always exert their full effect, the advantage 
generally obtained from down grades on 
long runs by acquired momentum is here 
nearly always lost by the position of the 
gradients with reference to the stops. It has 
been shown by Messrs. Sinclair and Camp- 
bell that on the Third avenue road with the 
80 ton trains and 22 ton motors, 170 horse- 
power is not infrequently exerted, hence to 
consider this problem merely by the ordinary 
co-efficients of rolling friction and gravity 
resistance would and does frequently lead 
to very serious errors in computing the 
amount of power actually used, on short 
railroads, with frequent stops. 

However, it is not my purpose to enter 
into the niceties of train resistance, since the 
best author‘ties differ widely on those points, 
and theoretical economics form no part of 
the present subject. But as I think I am 
presenting to you for the first time a critical 
examination of actual competition with 
steam motors on steam reads in the work of 
towing entire trains, I trust you will not fail 
to recognize that electricity is at last 
measured and weighed against its most for- 
midable opponent in railway practice. 

For many years the electric motor strug- 
gled hard to prove its ability to compete 
with even the most costly competitor, 
namely, manual labor, and even here the 
introduction of the dynamo machine was 
necessary to achieve the victory ; then 
quickly followed the long competitive battle 
with horses, in which it is evident the 
equine has been signally defeated, and to 
wrest a victory from the steam locomotive 
in its domain is quite another matter, but I 





think you will agree with me that proof of a | sumed in engine and dynamo, friction and 


large economy in the 
under decidely adverse circumstances may 
be so construed withoutdangerous optimism, 
and the results of al! these tests has seemed 
to prove that the measurements might be 
laid bare without in the least shaking the 
confidence of competent judges in the ability 
of the electric motor to replace steam for 
service, at least is severe as that of the ele- 
vated railroad systems ; and in amplification 
of the results obtained, we have here a dia- 
gram (No. 4) graphically representing the 
present service of the Ninth Avenue Elevated 
Road where the position and number of 
trains for all hours of the day are plotted 
and the actual horse-power required, as 
shown by the indicator cards. 
No. 1. 

Ten three-car trains to be 1un_ under six- 
minute headway betwecn 59th street and 
South Ferry. 


TRAIN NO. 1OCATION. H. P. REQUIRED, 
10 Starting at 5.:\th street... .......... 200 
9 Up grade to 34th street 150 
8 Running on level....... 130 
7 = P 130 
6 Starting at Battery Place . 190 
5 - ector street 1%) 
4 Running on level 130 
S ad eae e 130 
2 Down grade to 42d street........... 
1 On switch at 59th street 
1,250 
Add 10 per cent. for contingencies. 125 
, | reer 1,375 


Estimated amount of power required to 
equip, electrically, the 9th avenue division 
of the Manhattan Elevated Railway, 10 four- 
car trains to be run under six-minute head- 
way between 59th street and South Feny. 
TRAIN NO. LOCATION. 


H. P. REQUIRED. 
10 Starting at 56th street.... .. ....... 200 


9 Up 52 ft. grade to 3ith street........ 200 
© FN OR OOH. 5. ko cccsscccsvce 150 
7 _ ae . a ne 150 
6 Starting at Battery Place...... 200 
5 7 ** Rector street . 200 
4 Running on level.............. 150 
3 oat i meee esos i. ae 
2 Down grade (52 ft.) to 42d street... 
: io - into switch 59th street. 
Total : ... 1,400 
Add 10 per cent. for contingencies.. 140 
Total 1,540 


Fifteen four-car trains to be run under 
four-minute headway, between 59th sireet 
and South Ferry. 

Location of trains when train No. 15 has 
been under way two minutes. 

This gives larger results than when train 
No. 15 is starting from 59th street 
LOCATION. 


TRAIN NO. H. P. REQUIRED. 


15 Down 105 ft. grade to 50th street.... a 
oo ae 


14 Up 52 ft. grade to 34th street... 
13 Running on level.. Repate eats 
12 Starting at Christopher street.... 

11 Running on level 
10 Starting at Cortlandt street. 
9 3 “ South Ferry 
s ~ ** Battery place......... 
7 “* Barclay street .....-. 







, “ 
6 Banning 07 Wal... - sons cee: setiees 50 
5 sj a4 ediubete stale Cae seeds > 150 
4 Up grade from 23d to 30th streets .. 200 
8 Down grade to 42d street....... ... 
2 Up 105 ft. grade to 59th street....... 250 
1 On switch ..... faa esas eemaneaaee 
2,250 
Add 10 per cent. for contingencies. . 225 
Me sccs ko Gevvacneovesetee 2,475 


Twenty four-car trains to be run under 
three-minute headway between Fifty-ninth 
street and South Ferry. Advancing trains 
one minute from start. 





TRAIN NO. LOCATION. H. P. REQUIRED. 
20 Down grade to 50th street. ......... 
19 ae ** 42d street. 
18 ig * 30th street........ 
17 Running on level 150 
16 = = 150 
15 oe yt eee eee ee .. 150 
14 Starting at Franklin street .. 0 
13 oid Barclay street 200 
12 Battery Place 200 
11 Running on level.............. .. 150 
10 Starting at Rector street . 200 
9 Ranning on level rate . 150 
8 Starting at Warren stree . 200 
7 Runnivg on level.... rp Rt GEAR . 150 
6 93 = ; 150 
5 aid = ae cakeua 150 
4 Starting at 30th street 220 
3 ~ 42d street 200 
2 Upgrade to 59th street.............. 250 
1 On switch at 59th street 
2,870 
Add 10 per cent. for contingencies 287 
Total. ew’ nat ae iah cobain gS 3,157 


RESUME. 
And to obtain the average for the day. 


_ Time 











;| Cars 
Train Head mies te te 
No. Train way, | Time. I H.-P. Hours 
MIN. |A.M. A.M.{hr. 
10 4 6 |5.09 to 6.03) 0 800 
20 4 4 |6.03to615) 0 631 
21 4 3 |6.15 to7.00) 0 2,36 
20 4 4 (|7.00to 7.24) 0 1,315 
21: 4 3 |7.24to7.41| 0 1,052 
20 4 4 (7.41 to 9.03) 1 4.209 
| P.M.| 9,900 
10 3 6 7 «12 |1,375 
2,735 
20 4 4 0 52 |3,157 
22 4; 3 E 0 46 '3,15?! 2 
20 4 | 4 |5.53to6.13) 0 20 {3,157 631 
10 4 6 '6.13to9.00 2 47 11, 


15h.51m. 


29,940 





Average h.p. per hour 2%°4° —1,871 h.p. 
To which must be added the power con- 


| Station fraction, 





| 
| 


vital item of fuel | loss in line. 


1,871 
300 


2,171 h.p. 

Evap. 7.5 water for llb. coal. Hence 
coal consumption, 2,171 x 16x 2.2 =88 + 
3 tons for banking, = 41. tons at $2.25 — 
$92.25 per day. 

From this table it will be seen that for 
five hours out of the 16 of daily. service 
2,870 horse-power would be required, or, 
adding 10 per cent. for contingencies, 3,157 
horse-power. During these times, when 
20 and 21 four-car trains would bein opera- 
tion under three minutes headway, being 
reduced to 1,250 horse-power, or, adding 10 
per cent. for contingencies, 1,375 hotse- 
powcr, for the seven hours and 12 minutes 
intervening between 9.03 a. M. and 4.15 
Pp, M. When 10 trains of three cats are in 
service under six minutes headway, while 
during 54 minutes of the early morning, bc. 
tween 5.09 A. M. and 6.08 4. M., and the 
late evening service of two hours and 47 
minutes, between 6.13 P. mM. and 9.00 Pp. 
M., in which case 10 four-car trains are in 
service 1,400 horse-power would be re- 
quired, or, again, adding 10 per cent., 
1,540 horse-power. 

It should be remarked that the power in- 
dicated for this service might be very ad- 
vantageously divided up into four engines 
of 800 horse-power each, as an examination 
of the traffic table will show that for only 
five hours per diem the whole of them 
would be required, and during the long 
period of seven hours and 12 minutes, be- 
tween 9.03 A. M. and 4.15 Pp. M., two of 
theSengines would be ample for the service. 

The results are, however, plotted, and 
show that the total horse-vower per diem 
equals 29,940, or divided by 16, the number 
of hours of service, 1,871 horse-power per 
hour, and adding 300 horse-power for 
dynamo and engine friction, the total 
should be 2,171 horse-power per hour, 
which at 2.2 lbs. of coal per horse-power 
per hour equals 38 tons of fuel consumed 
per diem, and adding three tons for bank- 
ing the fires, equals 41 tons at $2.25 per net 
ton, ora total of $92.25 per diem for fuel 
alone. In this connection 1 should men- 
tion that the coal here referred to is a nyix- 
ture which may be obtained at the dock in 
New York for about $1.80 per ton, and 
which is shown by Barrusin his work en- 
titled ‘* Boiler Tests,” to be capable of evap- 
orating seven and a half pounds of water 
per pound in a properly constructed fur- 
nace, 

There are several makers of compound 
engines in this country who will guarantee 
the performance of their engines on 16 
pounds of steam per horse power per hour. 
It is thus evident that the amount of coal 
above referred to isa safe one for modern 
practice on so large a scale. The present 
locomotives on the Ninth avenue require an 
average of 40 tons of coal per day for mo- 
tive power and braking, but experience has 
shown that it is economical in small loco- 
motive practice to use coal of the best 
quality, hence the cost of this 40 tons of 
coal is $200 per day, or more than double 
the cost of that for the electric motive sys- 
tem. 

It is of course necessary to add to the 
electric estimate a number of charges, such 
as wages of firemen and engineers at the 
central station, which would probably bring 
this item up to about $150 per diem, con- 
sidering other items balanced by their prac- 
tical equivalent in the present service and 
the cost of repairs, depreciation, etc., to be 
about equal, which is not far from the fact. 

It is thus evident that without consider- 
ing the future obvious advantages which 
must necessarily accrue from the use of a 
great central station equipped with dyna- 
| mos as before stated, and a conductive sys- 
tem ample for all requirements of the road 
that with the comparatively wasteful cen- 
tral station arrangement we have here con- 
sidered involving the use of small dynamos 
| of a very old type placed at the extreme 
| end of the conductive system, and suffering 
| from many incidental disadvantages, that 
| itis possible to run the Ninth Avenue Ele- 
| vated Roads with electric motors at an ac- 
| tual and considerable saving of fuel to-day, 
| and if this is not the only example of such 
}a practical demonstration, as opposed to 
| direct steam propulsion, it is at least the 
first 1 have been able to find on record. 
| The experience of these extended tests 
| and almost innumerable indicator cards, to- 
| gether with countless observations which 
| have been made during the past eight 





> | months, have naturally borne fruit in elimi- 


| mating many objectionable features which 
| only such an examination could develop, 
| and, though, as has been said, it is no part 
| of. the object of this paper to treat with 
other than actually accomplished work, it 


2,429 | Seems but proper to add that the experience 


gained in this direction has been embodied 


®,880 | in another motor now nearly complete cap- 


| able of not only doing such work as is at 
present accomplished, but of solving, at 
least for the near future, the vexed problem 
of extended traffic for the elevated railroads, 
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and, though no actual tests of it have yet 
been made, there can be little doubt, judg- 
ing from the performance of the present 
machine, that it will be capable of towing 
at least a six-car train on the 9th avenue ele- 
vated road with a considerably increased 
average speed and with a comparatively low 
initial effort, due to a change in the propor- 
tions of parts and manner of winding, to 
meet the peculiar conditions shown in the 
diagrams. 

In this arrangement the braking of the 
motor and train has been electrically pro- 
vided for, also, of course, the lighting, but 
as this machine is not actually finished, I 
will not further refer to it other than to call 
your attention to a part of the proposed 
plan, namely, the conductor, a section of 
which has already been placed on to 9th 
avenue elevated road at the curve below 
14th street. 

There are also economies of braking and 
in the manipulation of the train, to which I 
cannot at present further allude, which 
would, however, in all probability, con- 
siderably reduce the working expenses. In 
this motor the experience which we have 
had in handling has led to great simplifica- 
tion of the regulating and reversing gear so 
that one man may handle the train without 
the least assistance. 

That the plan first suggested by the late 
Sir William Siemens of braking the trains 
by converting the motor into a dynamo and 
so returning a part of the stored up energy 
of the train to the conductive system, would 
result in considerable economy, there can 
be no doubt, provided a thoroughly satis- 
factory method of practical application were 
applied, but it is an item that does not ap- 
pear very conspicuously in any of the quan- 
titative examinations which I have yet seen 
of any electric system, and while I do not 
wish to be understood as lightly estimating 
such an obvious economy before accepting 
it as so important a factor, as its theoretical 
consideration by some electricians would in- 
dicate, I should like to see at least a few 
carefully digested observations of actual 
performance with motors of high power. 

In conclusion I trust that if the foregoing 
facts are not accepted as conclusive proof 
that the problem is already solved that they 
may at least furnish sufficient amount of 
tangible material to assist in early and com- 
plete accomplishment of our most sanguine 
hopes. 

DISCUSSION. 


The Chairman (Vice-President Francis R. 
Upton): The question of quick transit in 
New York city is one which comes pretty 
close to all of us, and I think that this paper 
should bring forward a number of speakers. 
We will be pleased to hear remarks. 

Mr. Charles G. Curtis: I would like to 
ask Mr. Daft if he could estimate the average 
efficiency of the motor as they have been run- 
ning it, taking fully into account the results 
obtained : 

Mr. Daft: I have not done that. The ob- 
ject of these tests was to demonstrate that 
we could run economically in the matter of 
fuel; and such estimates as we have of its 
efficiency I am hardly prepared to show to- 
night. In fact, the experiments have not 
been entirely concluded ; and, as I say, this 
work was intended simply to demonstrate 
the concrete and absolute economy in the 
matter of fuel. It is quite easy to deduce 
from some of these diagrams alow efficiency 
in some cases, especially on initial and accel- 
erated effort, but the concrete economy is 
that which I specially refer to, and that is 
absolute. 

The Chairman: Are there any other ques- 
tions to be asked or remarks to be made on 
this subject ? It is a subject which is now 
interesting a great many people—the great 
advance in electrical engineering, and the 
possibility of carrying people, both on sur- 
face and elevated roads, by means of electric- 
ity. 

Mr. Curtis: Do you pass the entire cur- 
rent through the tread of the driving wheel 
of the locomotive, so that the total current 
is occupied in increasing the traction? 

Mr. Daft: Yes. 

Mr. Curtis: With regard to the question 
which Mr. Daft brought out, of how much the 
calculable total horse-power consumed on the 
elevated railroads is, I may say that I had a 
little experience which was rather amusing, 
because it tends to show how easy it is to 
make a very great and a very ridiculous 
error in figuring upon such a problem unless 
every element is  carefuliv considered. 
About four years ago, in the winter time, 
I was very much interested in thegubject of 
running the elevated railroads by electricity, 
and I had the means of obtaining reliable 
data as to their speed, coal consumption and 
everything that was known at the time, and 
I figured out in the ordinary way what the 
average horse-power of those locomotives 
was, for the purpose of getting the average 
coal consumption. It turned out that the 


average coal consumption, as I determined 
it, was about 20 pounds of coal per horse- 
power hour ; and that agreed with a calcu- 
tion which had been made before, and with 
the results obtained at that time by elec- 
tricians concerning the substitution of elee- 








tricity for steam. When I made that calcu- 
lation it occurred to me that the element of 
inertia—the overcoming of the weight or 
inertia of the train—was a matter that ought 
to be considered but I put it aside, assuming 
that it could not amount to a very consider- 
able portion of the whole power. Abouta 
month later something brought the subject 
to my mind again, and upon revising my 
calculations and allowing for that element, 
I found it to be three times as much as the 
entire tractile effort, calculating the maxi- 
mum speed on trains as given at that time at 


23 miles an hour; and taking the weight of | 


the trains at whatever it was, and figuring 
the energy that must be put into the train to 
overcome this inertia ; dividing that by the 
total distance travelled in a given time 
(which I think was about 1,100 feet per 
minute) it showed that about 58 or 60 horse- 
power was expended simply in overcoming 
the inertia of the train. That was in addi- 
tion to the tractile effort. I went over the 
figures again very carefully, and I think 
there were published in the Electrician and 
Electrical Engineer where the original fig- 
ures, which were not more than four or five 
hundred per cent. wrong, had appeared 
about two months before. About four or 
five months later Mr. Campbell wrote me 
that he was going to make some tests on an 
elevated railroad locomotive. I did not see 
the tests, but he sent me the results of them. 
He found the average horse-power through- 
out to run between 70 and 80, which was 
within 10 or 15 per cent. of what I figured it. 
Ido not mention it by way of taking the 
slightest credit for any accuracy in the calcu- 
lation, but simply to show how easy it was 
to figure the whole thing out, and get it 
right when you gave to every element the 
weight that it ought to have. Thesame cal- 
culations showed that a great deal of the 
power, anywhere from 100 to 200 horse- 
power, was necessary to start the train with 
the acceleration that they required in order 
to make schedule time on the elevated rail- 
road. Mr. Campbell’s experiments deter- 
mined the remarkable fact that those loco- 
motives developed a horse-power with about 
five and a half pounds of coal per hour. 
These figures were published in the National 
Car Builder at the time, and were so nee | 
that they were denied by a great many Civi 
engineers. I think that the question of 
whether it is better to have a single locomo- 
tive to each train or to make each car its 
own locomotive is a matter that can be 
determined only by experiment. Of course, 
as has been said, there are very strong theo- 
retical advantages in favor of having each 
car its own locomotive. It dispenses with 
the main locomotive and the heaviest part of 
the train under the present steam system, 
and it enables you to increase the length of 
the train indefinitely. I understood you to 
say, Mr. Daft, that your machine was about 
one-half the weight of the present locomo- 
tive 

Mr. Daft: It was rather more than one- 
half of the weight. The machine weighs 
ten tons, and I believe the locomotives on 
that road weigh a little over 18 tons. Some 
of them are a little more than that, but I 
think that a fair average. 

Mr. Curtis: You only use one rate of 
gearing ? 

Mr. Daft: Only one. 

Mr. Curtis: Have you any friction clutch? 

Mr. Daft: Nothing of the kind on the 
present motor. 

Mr. Curtis: May I ask if you know about 
how the counter-electro-motive force com- 
pares with the direct when you are running 
at full speed ? 

Mr. Daft: I have not the figures here, to- 
night, and cannot give you those particulars 
now. I have particularly confined myself 
to this question of coal economy, and I pro- 
pose, if { have the opportunity later, to deal 
with the other part of the subject. 

Mr. Joseph Wetzler: Mr. Daft alluded 
several times to the effect of the absenee of 
brakes on his train, and also states that in 
the new train which he is equipping he pro- 
posed to introduce proper brakes. I would 
like to inquire what form those brakes will 
take, and whether they are direct electric 
brakes, or those in which electricity is merely 
used as an auxiliary, the momentum of the 
train being utilized to create a vacuum, as 
has already been done. 

Mr. Daft: The electricity is an auxiliary, 
but I am not at liberty to enter into details 
at present. 

Mr. Geo. B. Prescott, Jr: It seems to me 
that in the question of the transmisson of 
power to a great distance, the loss of energy 
in the conductors themselves is a very im- 
portant factor, and is one that Mr. Daft has 
not touched upon. I think it would be 
interesting to know the initial potential 
that he worked out, and what he would con- 
sider the practical potential for a line the 
length of the elevated road, and also how 
———? the generating stations would have 
t 


o be. 

Mr. Daft: I did not propose to enter into 
that question at all to-night, as that was not 
apart of this paper. It was simply as I 
stated repeatedly, to show this concrete 
economy. I proj later, having an oppor- 
tunity, to deal with the other part of the 








subject, and especially when a motor of | of the track. 


another type to which I have alluded, is put 
on the track. But I may say that I have 
to some extent, on this particular question, 
discarded the practice I had before adopted, 
and used a verv much higher potential, and 
that the potential which has been used here 
is considerably higher than 1 have made it a 
practice to use anywhere else, and for many 
reasons—one of them being that the con- 
ductor system is so far out of the reach of 
the public, on the elevated structure, that it 


seems hardly possible that any danger can | 
result from it. I have used potentials which | 


are sutticiently high, and of necessary 
economy, without using a copper mine on 
the track. 

Mr. Curtis: I presume you have not in 
mind the relation between horse-power and 
the number of miles to be conveyed ; that 
is, how many horse-power are distributed 
over a mile. 

Mr. Daft: No; I have not. 

The Chairman: I notice that Prof. 
Anthony is here, and we would like to hear 
from him. 

Prof. W. A. Anthony: Mr. President : I 
came here to listen, I have not had very 
much to do with electrical traction, and have 
not very much to say on the subject. I| 
would rather listen to what others are say- 
ing ; but I would like to ask Mr. Daft if I 
understood him correctly with regard to the 
gradient which he has overcome by means 
of the electro motor. I understood him to 
say that he has had an electro motor run up 
a gradient of 45 degrees. Is that so? 

Mr. Daft: Yes. 

The Chairman: We would like to hear 
from Mr. Mailloux. 

Mr. C. O. Mailloux : I would like to plead 
very nearly the same excuse that Professor 
Anthony has, namely, that I came here 
principally to listen. My experience with 
electrical traction has not been in that same 
line, and I have pursued with regard to it what 
might be called an expectant policy, or main- 
tained what might be called an expectant 
attitude ; for the reason that, while I did 
not for one moment regard the project of 
substituting electricity fur steam on the ele- 
vated roads, or upon a scale of equal magni- 
tude, as an unfeasible or impracticable thing, 
yet I doubted if the art had advanced suffi- 
ciently to enable us to carry out the engi- 
neering details of it with sufticient accuracy 
in order to obtain industrial results that 
would lead to a successful competition with 
steam Iam very glad to see the progress 
in that direction, which is now made public 
in the able paper read by Mr. Daft this even- 
ing. I am surprised to see that more advance 
in that direction has been made than I had an- 
ticipated, at the same time I am prepared to 
say that I stil] remain somewhat conservative. 
That while I do not for one moment doubt that 
success will ultimately be ours, in that field 
as well as in others, yet we have a great deal 
of ground to cover before we can relegate 
the locomotive to the shelves of old and 
ancient models. I was reading in a Spanish 
paper recently an article wherein the antici- 
pated substitution of electricity for steam is 
spoken of in very rhapsodical and enthusi- 
astic terms, and wherein it is said that we 
should soon see the steam engine entirely 
done away with and shown to our children 
as a curiosity. I do not think that is likely 
to be the case. I think that it will be some 
time before we have overcome what might 
be called the inertia of the railroad people— 
before we have overcome their inborn preju- 
dices. It is only a few days ago that I had 
a conversation with a person interested in 
elevated railroad management in some me- 
chanical or technical capacity, and I had 
occasion to notice what a strong prejudice 


there is against anything but steam 
for the purposes of traction in that 
service. That prejudice is the result 


not only of a training of perhaps 30 or 
40 years upon the part of the individual in 
the art of applying steam to that particular 
purpose, either upon elevated or surface 
roads, but also of the observation of experi- 
ments and trials which have been made in 
various parts of the country, and I might 
say of the world, and which, not being un- 
qualified successes, have been very eagerly 
construed by those people as being proof of 
uuqualified failure. In order to overcome 
this long standing prejudice, therefore, we 
shall have to be sure, and make assurance 
doubly sure, that everything is all right be- 
fore we go ahead, in order to be certain that 
we can command the way, and meet suc- 
cessfully that which now holds possession 
of the field—steam—and guide him out of 
it. I would like to ask Mr. Daft in regard 
to the difficulties (if I may so term them) of 
conveying current to the motors where the 
network of tracks is at all complicated by 
switches. There are certain parts of the 
system where there is a considerable number 
of switches and sidings, where I can con- 
ceive that there would necessarily be some 
difficulty in the conducting of current to the 
motors, caused by the necessity of carrying 
a separate conductor outside of the rails, or 
in any other way. 

Mr. Daft: We have not experienced any 
special difficulties in that direction, although, 
of course, we have not had entire possession 








It has been necessary to leave 
the track in such condition that the steam 
motors could operate. But we have, except 
in one or two instances, much less difficulty 
by using a contact brush on both sides of 
the motor, and where the continuity of the 
conductor was broken on one side we could 
almost invariably make it good on the other. 
That is true of almost every switch that we 
have had to encounter on the system as yet, 
even at 50th street, where the switching is 
more than usually complicated, we have so 
little difficulty that only in one or two in- 
stances have we had to bridge a distance of 
a few feet (I think in one case five or six 
feet) by momentum. 

Prof. Anthony: It has always been my 
belief that we should at some time reach 
the solution of this problem of electrical 
traction on the elevated railroad. Ever 
since the elevated railroad started, or ever 
since we began to use electrical motors for 
traction at all, it has been my belief that we 
should at some time reach the consumma- 
tion of that result. The difficulties are not 
electrical. It is easy enough to build an 
electrical motor which shal] have the power 
necessary to pull the train. The difficulties, 
it seems to me, are mechanical and econom- 
ical. When we take the problem into con- 
sideration, the question is not, is it possible 
to do it, but, is it possible to construct an 
apparatus cheaply enough, and to make it 
operate cheaply enough to compete with 
steam locomotives. That is a question 
which is not so much an electrical as it is a 
mechanical one. It seems to me that Mr. 
Daft is doing a great deal to solve that part 
of the problem. There are a great many 
problems that come in here to be studied in 
connection with it. Mr. Daft has referred 
to one difficulty—that of braking the trains 
in these early experiments. Of course, some 
sort of an electric brake must be devised. 
It is not going to be easy to put an air brake 
on an electrical train, although we might 
perhaps use an electric motor for compress- 
ing the air to use with ordinary brakes, but 
it will be found better to use some electrical 
system; and such a system must be de- 
vised. We must be able to handle the train 
exactly as we do the steam train. We 
must be able to make our stops and our 
starts as quickly, in order that there may be 
no more lost time than at present, so that 
the difficulties, as it seems to me, are not 
in simply constructing the electric motor, 
but inovercoming the various mechanical 
difficulties which are to be met with in the 
problem, and in fact in answering all the re- 
quirements of the service. As to the econom- 
ical question I may perhaps say a word or 
two. I have had nothing to do with the 
study of electrical traction, and have never 
given it very much thought except in look - 
ing Over the results which have been reached 
by others. I have on one or two occasions 
computed the cost of transmitting power 
over considerable distances with stationary 
motors, and I have been somewhat surprised 
at the results. Assuming 2,000 volts as the 
potential, I have found that, when we came 
to get up into hundreds of horse-power, the 
cost of plant becomes something rather 
enormous: and when the question has 
arisen of transmitting a water-power over a 
distances of five or 10 miles it does come out 
every time that a man could locate a steam 
engine at the point where he wants the 
power, and if he could get coal at $4 per 
ton, run the whole thing at a less cost, tak- 
ing into account interest and depreciation of 
plant, than he could by putting an electric 
motor, dynamo and water-power, for trans- 
mitting the power. 

Mr. Mailloux: I wish to endorse Prof. 
Anthony’s statement. It was of special in- 
terest to me because it was a statement of 
my own experience. In making my obser- 
vations with regard to the progress in the art 
of cngineeing 1 should perhaps have said 
that I put the emphasis on the word 
engineering, and particularly on the mechani- 
cal part of it, and that would bring my ob- 
servation at once in analogy with Prof. 
Anthony’s ; because it is particularly on that 
side of it, and with regard to the production 
of the manufacturing processes by which the 
cost of turning out machinery can be re- 
duced, that I have particular reference to. 
There is no doubt that the cost which the 
contractor, engineer, or company must pro- 
vide for, in order to make a profit on each 
equipment, is somewhat higher, in fact con- 
siderably higher than the cost which an 
equipment by steam or other well-known 
methods would be under the same circum- 
stances. That is what I meant by progress 
in the art. I mean the gereral progress 
which is the result of evolution, and which 
has enabled the steam engine manufacturer 
and the manufacturer of lathes, and other 
machinery to reduce the cost three or four 
times in a period of 25 or 30 years, and to 
simplify and perfect the construction, and to 
make a smaller weight of metal and a fewer 
number of parts perform the same functions 
equally well, and in most instances far better. 
Those are the general factors of progress in 
the art which we must look for in order to 
accomplish the results. Now, in regard to 
the question of momentum, I think that the 
point made by Mr. Daft isa very important 
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one indeed, as is also that made by Mr. Cur- 
tis. Ican scarcely conceive of any more 
important factor to deal with in the problem 
of engineering and in the system of electrical 
traction, whether on the surface or on the 
elevated roads, than that of momentum. 
Because it has such enormous limits bear- 
ing on the cost of power under different 
conditions, the size of car, the number of 
miles it can be run, and a great many simi- 
lar results which are so largely dependent 
upon it. But there is probably no more in- 
fluential condition than the distance between 
the stops. As Mr. Daft has shown, on the 
elevated roads the grades happen to be 
placed in some instances in such a way 
that the momentuin cannot be utilized ; but 
on surface roads I have seen instances 
where the momentum of trains could be 
utilized, and only those who have tried it 
can get an adequate idea of the amount of 
energy whichis stored in the form of mo- 
mentum ina moving body. Where the gra- 
dient is not too severe the car is sometimes 
enabled to run fora long distance, and even 
to come to a comparative stop, and then 
upon being relieved from the brake pressure 
go on with a perceptible rate of speed, and 





in that way a great deal of economy of | 


energy can be exercised. ‘This is particu- 
larly true with regard to suburban routes 
Where stops are not so frequent. But in 
cities where the stations are located very 
closely all this energy which 
might be utilized in propelling the car is 
necessarily lost, and not only that, but we 
must provide a means of starting it quickly. 
That is the secret of braking a car. We ex- 


tract from it the energy which exists there | 
Of course if | 


in the form of momentum. 


otherwise | 


we could find means of utilizing it at the | 
same time it would be all the better, but I | 


doubt whether it is proper for us to con- 
sider that problem at present. It will prob- 
ably come up later. 

The motion of thanks was unanimously 
adopted and the meeting then adjourned. 


——_>-+ 


* * A franchise has just been granted for 
an electric road on Fort street, Detroit, 
Mich. 


* * The new railroad from Denver to 
Edgewater, Col., will be operated by electric 
power. 


* * A company has applied for and will 
probably receive a 25 years’ electric road 
franchise for Petaluma, Cal. 

* * A Davenport, Ia., man is said to be 
engaged in planning another ice-cutting ma- 
chine, to be operated by an electric motor. 


* * There was a large exhibit of electric 
railway signals shown at the Saratoga Con- 
vention of the Master Car Builders last 
week, 

* * Four St. Paul capitalists have bought 
up the street railways of Winona, Minn., 
and will extend them and introduce electric 
pow er. 

* * A sixteen mile electric road is to be 
built between Salem, Ill., and Centralia. 
Dr. 8S. D. Mercer of Omaha, Neb., is the 
promoter of the project. 


* * It is reported that two floors of the 
old Colts Armory building in Hartford, 
Conn., have been rented for the manufac- 
ture of the graphophone. 


* * Augusta, Ga., believes that recent ac- 
tivity in the stock of the local street rail- 
way company means the introduction of 
electric power at no distant date. 


* * The newspaper representatives of 
Cincinnati were recently given a ride over 
the new Mt. Auburn electric railway, and 
describe their impressions enthusiastically. 


* * Mr. Colby, superintendent of the 
Fairfield and Waterville, Me., Horse Rail- 
road, made Skowhegan a flying visit re- 
cently. It is stated that he went to look over 
the ground with a view to the building of an 
electric railway between there aud Nor- 
ridgewock. 

* * The Oswego, N.Y., Fuel and Ilumin- 
ating Company held a regular meeting Tues- 
day, in that city, at which all the directors 
were present. H.D. McCatfrey and James 
F. Herrick were appointed a committee to 
secure a location and site for building and 
plant. W. M. Clark of Albany, John D. 
Brown of New York and W. A. Poucher, 
were appointed a committee to draft the by- 
laws of the company. It is understood that 


the company has unlimited capital and is 
ready for active work. 


| instruments for testing ; 





Columbia College School of Mines, 
Course in Electrical Engineering. 
Announcement. 


been established in the School of Mines in 
charge of William P. Trowbridge, Professor 
of Engineering, Francis B. Crocker. Instruc- 
tor in Electrical Engineering, and Michael 
Pupin, Assistant Instructor. 

The full course for a degree will occupy 
two years and there is a partial course which 
can be completed in one year. 

The course of instruction will comprise : 

Lectures on the principles, phenomena, 
and applications of electricity ; including the 
dynamo, motor, electric lighting, transmis- 
sion and distribution of power, land and 
sub-marine telegraphs, telephones, Electro- 
metallurgy, &e. 

Study and recitation on standard electrical 
text books. 

Examination and explanation of practical 
electrical machines and models. 

Examinations and reports of visits to elec- 
trical stations, factories, and plants. 

Workshop practice in actual construction 
of electrical apparatus and machines, 

Designing and drawing of 
machines and apparatus for construction. 

Designing, drawing, and preparing speci- 
fications for electrical plants; lighting, 


power distribution and transmission, rail- | 
electro- | 


way, telegraph, telephone, and 
metallurgy. 

Practical work in setting up and use of 
efficiency and con- 
stants of electrical machinery ; resistance of 
machines and lines ; insulation of machines 
and lines ; location of grounds and faults: 
photometric tests of lights. 


English Telephone Combination. 
The three great telephone companies of 


| England have decided to amalgamate into 
. . . ~ : . | 
A course in Electrical Engineering has | 


| tal 


Their existing capi- 
Their new 
The licenses 


a single undertaking. 
aggregates £1,620,000. 
capital will be £2,465,000. 


| of the present companies were issued by the 


post office department, to which was reserved 
the right to purchase their property in 1890. 
At the meeting at which the consolidation 
was almost unanimously resolved upon, the 
deputy chairman of one of the companies 
bluntly stated that *‘the proposed union 
would place them in such a position that 
when the time came for open competition— 
by the expiration of the patents—they would 
be able to defy not only the postmaster-gen- 


| eral and bis department, but any outsiders.” 


electrical | 


Mathematical relations of electricity to | 


light, heat, magnetism and mechanical 
energy ; mathematical determination of | 


electrical laws, units and constants ; mathe- 


matical theory of flow and action of alter- | 
| hope to be ready to turn on the lights by 


nating currents. 

Original investigation 
assigned subject, such 
motors, storage batteries, 


and __ thesis 
as efficiency of 
ete. 


on | 


Graduates of the School of Mines, and of | 


other institutions of like grade and standing, 
will be admitted to the course without ex- 
umination. 
to the trustees for authority to admit to 
these classes students who are not graduates 
of technical schools upon their passing the 
necessary examinations. 

For general information and circulars 
apply to Registrar of the School of Mines, 
Columbia College, 49th street, cor. Fourth 
avenue, New York. 
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Storage Battery Combination. 
Joseph Smith, Esq., director of The 


Julien Electric Traction Company, Limited, 
of England, we are informed, has just 
affected an amalgamation of all the storage 
battery companies, and the chief electric 


An application has been made | 


~_- 
Slattery System in Baltimore, 

The Waterhouse Electric Company, of 
Baltimore, Md., has been awarded the con- 
tract for lighting the new post office and 
United States Court roonis’ building of that 
city, and they have contracted with the 
Fort Wayne Jenney Electric Light Com- 
pany for the Slattery induction alternating 
system. 

Messrs. McDonald and Adams, of the 
Fort Wayne Company, were in Washington 
and assisted in getting the contract for the 
Waterhouse Company. 

The number of lights to be used is about 
1,700, and the current will be supplied from 
the central station of the Waterhouse Com- 


pany, who propose putting in a large num- | 


ber of lights. 
~_- 

* * The books for subscription to the 
Sumter Electric Light Company, of Sum- 
ter, 8S. C., were opened on Saturday at the 
Simonds National Bank. About one-half of 
the stock has already been informally sub- 
scribed. The projectors of this enterprise 


Sept. 1. 

* * Parties representing a large electrical 
manufacturing establishment, located at 
Cincinnati, Ohio, are reported as being in 
Dallas, Tex., negotiating for a location to 
move their entire plant there. They manu- 


facture motors, electric appliances, etc. The | 


cost of the building and value of machinery 
will exceed $150,000. 

* * It is reported that an electric railroad 
will soon be in operation between Fountain 


| Square, Cincinnati, and Carthage. by way 


| of the Zoological Garden. 


Should business 


| prospects warrant, it will probably be ex 


railway companies of England, under the | 


name of ‘‘ The Electric Construction Cor- | : t ; 
| Electric Railroad, which was bought to be 


poration, Limited.” 

In this amalgamation are included the 
following companies : 

The Julien Electric Company, Limited, 


tended further up the Millcreek Valley, 
possibly to Glendale. The valley is already 
a string of pretty suburban villages, and 
population is rapidly increasing. 

* * The following officers have been 
eleeted to operate the Jamaica Plank Road 


| operated in conjunction with the Kings 


The Electric Power Storage Company, | 


Limited. 
The Elwell-Parker Company, Limited. 
The Railway Electrical Contractors, 
Limited. 


The Sprague patents for electric traction 
and transmission of power. 

The capital stock of this new company 
consists of £500,000. 
opened on the 4th of June at par, and were 
closed the same day for double the amount 
required. ” 

Among the directors are Mr. Pender, Sir 
Daniel Cooper. Sir Robert Fowler, Sir 
Douglas Fox, Sir Henry C. Mance and the 
like. Sir William Thompson is consulting 
engineer of the company. 


Subscriptions were | 


William H. Preece, prominert electrician | 


now in England and _ superintendent 
of tbe Government Postal Telegraph, 
in passing upon the merits of the 
above systems, says among other things: 
“The Julien and Sprague patents 
are of proved commercial value. They em- 
brace the whole field of electrical power for 
general purposes, and there can be little 
doubt that their use of electricity for the 
transmission of power will, in the immedi- 
ate future, still more rapidly extend the 
demand for electrical machinery. Large 
provision should be made for this branch of 
trade in the proposed extension of works. 


County elevated railroad, giving it a through 
route to Jamaica: President and manager, 
S. S. Spencer, formerly president of the 
Baltimore and Ohio Railroad; secretary, 
H. Schermerhorn ; treasurer, C. D. Bromley; 


superintendent, William M. Scott. 

* * Tt is said that the directors of the Citi- 
zens’ Passenger Railway Company, at Balti- 
more, are getting options from the stock- 
holders for a syndicate who have agreed to 
purchase the stock within 30 days from June 
19, 1889. The price to be paid is $40 a 
share, which is double its par value. There 
are in all 25,000 shares and it is stated 12,000 
of them have been secured. The new com- 
pany would probably establish a rapid tran- 
sit system. 

* * A recent dispatch from Richhill, Mo., 
says: The City Council at its meeting last 


| night passed an ordinance granting a 20-year 


franchise to the Ricbhill Electric Railway 
and Light Company. The company agrees 
to construct and operate an electric railroad 
from here to the mines, a distance of five 
miles, and also furnish the city with electric 
light The city guarantees a five per cent. 
dividend on the necessary amount to con- 
struct it, viz., $50,000. It is the intention 
to have the road in operation by the 1s¢ of 
September next. 








A Severe Test. 

The electric cars were heavily taxed to 
carry the people to and from Vanderbilt 
University last night, says the Nashville 
Banner of recent date. In going up the hill 
between McNairy and Belmont a motor 
gave out, and the car could not proceed with 
such a heavy load. In a few minutes 
another car came along loaded to its utmost 
capacity, drawing a mule car, which was 
also heavily loaded, but it moved up against 
the front car and carried the whole load up 
the hill. 


—_————_c< oe 
** Are Electric Lights ” is the title of a new 
little pamphlet by Mr. C. C. Haskins, city 
inspector of electric lights of Chicago. The 
book is written in Mr. Haskins’ interesting 
style, and from the first paragraphs, relating 
to simple experiments, through the easily 
comprehended descriptions of the whys and 
wherefores of the electric light, and to the 
close, where Mr. Haskins gives some facts 
concerning Chicago’s arc light system, the 
reader’s attention is closely held. The book 
is issued by the Central Electric Company, 
of Chicago. 
2 
** The Electric Railroad Company, of 
Salt Lake City, is busy laying the massive en- 
gine beds in the new power house on Second 
South street. These beds are forty feet 
square and nine feet deep. The four boilers 
are up, and the dynamos ready to be set in 
position. The power house and machinery 
represent an expenditure of $40,000. 


* * The Union Electric Light and Power 
Company, of Lansingburgh, N. Y., has 
decided to begin canvassing for subscriptions 
for commercial light. When 400 subscrip- 
tions have been obtained the company will 
begin to furnish commercial lights, regard- 
less of street lights. The company also 
decided to exhibit a system of are lights as 
soon as a dynamo can be located and wires 
strung. 

* * The Omaha Motor Railway Company, 
after two years litigation and conflict with 
rival corporations, is nearly ready to be put 
in operation with the Thomson-Houston 
electric system. The largest power station 
which has yet been constructed for electric 
railway operation is owned by this company, 
and the car equipment ranks second in quan- 
tity among electrical railways yet con- 
structed, it having 26 motor cars, all of 
which will be used to tow at least one addi- 
tional tow car, and many of the motor cars 
will tow two additional cars. The success 
of the Thomson-Houston system on the 
Omaha & Council Bluffs line has made the 
citizens of Omaha jubilant at the immediate 
prospect of such rapid transit being given 
them over theiz entire city. In addition to 
the equipment ready to be put in the com- 
pany intend to add 20 additional motor cars 
upon the extensions of its system within a 
few months. 

* * The popularity of electric railways is 
evidenced by the recent purchase of the Des 
Moines Broad Gauge Railway, equipped 
with the Thomson-Houston system, by a 
wealthy Chicago syndicate, the purchasing 
price being $350,000, some three times the 
original cost of the road. When equipped 
with horses this road did not pay operating 
expenses, but since its equipment and opera- 
tion under the Thomson-Houston system, its 
net earnings will pay three per cent. divi- 
dends upon an investment of nearly $400,- 
000, The road has never had a repair shop 
for its electrical apparatus, and in a recent 
conversation its president said that they did 
not know what elecirical repairs meant, as 
they had had none to make. Ip some re- 
spects the Des Moines road has been the 
most wonderful in results of any electrically 
equipped road, it having at its power station 
but one 80 horse-power generator, which 
operates eight cars over grades running as 
high as ten per cent., without indicaticns of 
overheating, and frequently tow cars are 
used with those equipped with motors. On 
one branch of the system the necessity of 
speedy equipment compelled the use of a 
No. 2 copper wire without feeders, such 
wire being the only available material, yet 
with this small conductor the cars are run at 
a rate of six miles per hour upa ten per 
cent. grade, thiee miles distant from the 
station. 
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* * The National Traction Company, of 
Detroit, begins the censtruction of an elec- 
tric railway between Ishpeming and Ne 
yaunee this week. 


* * The Boston News Bureau reports that | 
the contract between the West Ené road and | 
the Thomson-Houston Company for the | 
electrical equipment of the street railways of 

soston, was signed last Thursday. 


The cottage in the village of Lazzatein 
vliich Alessandrio Volta spent the sum- 
er and autumn months for so many years, 
irsuing the investigations which resulted 
, the discovery of the Voltaic pile, has been 
ured as public property. 
* * The Elevated Railway Company of 
<ansas City, Mo., has finally decided to em- 
yy electricity as a motive power on one 
anch of their system. The electric line 
ill be from the Union depot to Riverview 
ition, and from there to the end of the 
tiverview cable line. 


The die is finally cast, and the fran- 
ise to allow the erection of poles and the 
erating of an electric street railway was 
inted by the city council to the Troy and 
insingburgh Company. Every citizen who 
s the welfare of the whole section at heart 
\l rejoice at this consummation, says the 
roy Telegram. 


* Manager Conklin, of the Grand Opera, 
sclosed a contract with Prof. F. D. Badt, 
Chicago, for the erection of 20 arc electric 

vhts around the Syndicate block, beginning 
Fifth street and going around the building 
the alley on Sixth street. The lights will 
2,000 candle power, 14 feet high and 20 
t apart. 
* * The Westinghouse Electric Company, 
nee June 6th, have received orders for al- 
rnating current central station outfits, as 
llows: Nashville, Tenn. (increase), 750 
shts; Sterling, Ill., 1,000 lights; Butte, 
Mont., 750 lights; Denver, Col. (increase), 
700 lights ; New York Safety Light, Heat 
nd Power Co. increase), 6,000 lights ; Potts- 
Pa., 1,500 lights; Texarkana, Texas, 
lights; Kankakee, IIl., 750 lights ; 
Mexico, Mo., 750 lights; Stapleton, S. I., 
N. Y. (increase), 750 lights. 


ille, 
50 


Work on the Lindell Railway Com- 
pany’s electric extension, from Twenty-third 
street and Chouteau avenue to Forest Park, 
St. Louis, is progressing very faverably, and 

vith certainty of receiving material there is 
ow no doubt that the line will be ready for 
peration by September 1. The contract 
ills for the completion of the line by that 
and the work includes the laying of 
wo and a half miles of double track, with 
verhead wires strung oniron poles. 


te 
ite, 


* Mr. Henry Osborne of the American 
relephone and Telegraph Company, has 
een in Fishkill Landing, N. Y., on busi- 

ss looking to the connection ef Newburgh 
ith the outside world by long distance tele- 
hone. The company’s lines run along the 
llarlem railroad, and Mr. Osborne is investi- 
iting the feasibility of making connections 
vith Manhattan and Fishkill and by cable 
Newburgh. Toestablish their service in 
Newburgh requires a guarantee of business 
to the amount of $150 a month. 


The Jeffrey Manufacturing Com- 
pany of Columbus, Ohio, have perfected 
nd are now manufacturing an electric coal 
inining machine, which is working success- 
fully. It uses current at 220 volts pressure 
nly, and undercuts from 500 to 600 square 
feet of floor per diem of ten hours, The 
State says of it: *‘ The 
ilvantages of electricity over compressed 
are sO pbumerous that the adoption 
it the new method is immediately assured, 
is one plant, which can be cperated at 
two-thirds the expense of the old system, 
Will light the mine and haul the coal, besides 
the economizing of compressed air pipes, 
which are succeeded by a copper wire. 
Again there is a big saving of power, as 
through the old method not more than 50 
per cent. of energy worked the machine, 
while with the new fully 90 per cent. can be 
relied on. ’ 


Ohio Journal 


ur 





Mr. Herman Hollerith, of Washington, 


before the ‘Labor Statisticians’ Convention at 
Hartford, Conn., last week. 


Electric light and power will produce | 
more changes inthe mechanical servants and | 
conveniences of civilized life than has ever | 
been caused by the use of any other method 
or force which has been subjected to the | 
service of man. 


During the recent disaster in Pennsyl- 
vania the mills of the Wyckoff Pipe Com- | 
pany, of Williamsport, were flooded seven 
feet. Through the energy of the proprietor, | 
Mr. F. T. Wyckoff, the mills are now in 
running order, and orders are being filled 
on short notice. 


The city of Waterloo, Iowa, has granted 
a franchise for the operation of ail its street | 
car lines by electricity. The longest elec- 
tric road in Iowa is projected, It will thus 
be seen that the ‘‘ meeting of its Waterloo” 
by electric power has not the meaning 
generally attributed to the expression. 


The Review's desk is ornamented with a 
paper weight, just received from the An- 
sonia Brass and Copper Company, of a novel 
design and composition. 
propeller of four blades, made of the now 
well known Tobin bronze which has been so 
successfully applied to the building of large 
propeller blades for practical use. 


The puzzling freak of the lightning strik- 
ing the woolen factory at Oxford, Me, 
without injuring it is explained by a lecal 
scientist as follows: He says so much elec- 
tricity is generated in such factories that it 
dissolves any lightning that comes near it. 
He claims no instance is known of light- 
ning striking a woolen mill to do any injury 
when the machinery is in operation. 


At a recent meeting of the National Gal- 
vanic Battery Company at Cincinnati, the 
following new officers were elected: Presi- 
dent, J. R. Murdoch ; vice-president, W. E. 
H. Marsh; secretary and treasurer, M. T. 
Watts. Mr. E. G. Main, the eastern repre- 
sentative of the company at 18 Cortlandt 
street, is meeting with much success in in- 
creasing the business of the company in his 
territory. 


Ata recent meeting of the San Francisco | 


| writing machine. 
| pany, of Trenton, N. J., have gotten out a 
patent rubber mat upon which the machine | 
rests, and which, from a practical trial, | 


The Review is pleased to acknowledge | 
described his electric tabulating system | the receipt of a new device to deaden the | 
sound and improve the touch of that indis- | 


pensable adjunct of every office, the type- 
The Cuited Rubber Com- 


seems to accomplish the desired result. 
—_—__e = eo —_—_ 
The Ball Engine Company, of Erie, 
Pa., in addition to their large trade in fur- 





nishing electric light engines, are having | 


quite a demand for engines for operating 
electric street railroads, and have furnished 
the following roads with engincs: Austin 
Water, Light and Power Company, Austin, 
Texas; Highland Park Electric Railway 
Company, Detroit, Mich.; Eckington and 
Soldiers’ Home Electric Railway Company, 


| Mr. 


Washington, D. C.; South Side Street Rail- | 


way Company. Cleveland, Ohio; Central 
City Passenger Railway Company, Louis 
ville, Ky.; Mt. 
Company, Cincinnati, Ohio ; 
Street Railway Company, Cincinnati, Olio ; 
Akron Electric Railway Company, Akron, 


| Ohio; Erie City Street Railway Company, 


It is a miniature 


| Baltimore, 


| Atlantic City Street 


Erie, Pa.; Melbourne Exposition Electrical 
Tramway, Melbourne, Australia; Box Hill 


Auburn Incline Railway | 
Cincinnati | 


and Doncaster Electrical Tramway, Mel- 
bourne, Australia; Binghamton Electric 
Railway Company, Binghamton, N. Y.; | 


Lynn Electric Railway Company, Lynn, 
Mass. ; Electro-Automatic Transit Company. 
Md.; Buffalo Street Railway 
Company, Buffalo, N. Y.; New Birming- 


mingham, Texas; Vandepoele 
Street Railway Company, Windsor, Out.; 
Railway Company, 
Atlantic City, N.J.; Williamette Bridge 
Street Railway Company, Portland, Oregon ; 
Metropolitan Passenger Railway Co., Port- 
land, Ore.; Bay Ridge Reservoir Com- 
pany Electric Railway, Bay Ridge, Md. 
The Edison United Manufactur- 
ing Company may well be proud of the 
following list giving salesof plants during 
May: Roanoke Elect. Lt. Co., Roanoke, 
Va., central station, 1,000 lights capacity ; 
American Glucose Co., Buffalo, N. Y., 
glucose works, 1,000 lights capacity ; Hack- 
ensack El] Lt. & P. Co., Hackensack, N. J., 
central station, 650 lights capacity ; Union 
Iron Works, San Francisco, Cal., steamer 
‘San Francisco,” 1,200 lights capacity ; 


| Gloucester Ferry Co., Philadelphia, Pa., 


Electrical Society, Mr. W.W. Hanscom, the ! 
chairman, was asked to give the society | 


some information about telephones, which he 
did. Among other things, he said: ** With 


pany, only one battery cell can be used, as 
more will burn out the carbon 


steamer ‘* Sylvan Glen,” 75 lights capacity ; 
Estey Organ Co., Brattleboro, Vt., organs, 
20 lights capacity; J. A. & G. A. Stevens, 
Lake Placid, N. Y., hotel, 225 lights capacity; 


| Bluffton Land, Ore& Furnace Co., Bluffton. 
the Blake transmitter, used by the Bell com- | 


button. | 


While chief telephone director in Peru, [ | 


discovered a means of preventing this burn- 


ing while using 37 cells, and talked 7s0 | 


miles over the telegraph wires therewith. 
As the Bell Company cannot use this under 


their contract with Blake, I will not patent | 


it until their patent runs out. If any of you 
can discover my method—a very simple one 
—in the meantime, he can probably make a 
fortune.” 


Mr. H. M. Stevens, of Boston, says the 
New York World, is another ‘‘ expert ” who 
does not believe that electricity can execute 
a criminal. Mr. Stevens informed a cor- 
respondent on Saturday that he once slipped 
while inspecting an electric light plant, 
threw out his hands, uccidently grabbed the 
positive and negative brushes of a dynamo 
exuding a current of 1,500 volts, was pros- 
trated, dropped off by his own weight, had 
two doctors at work on his cold, stiff and 
pulseless body, and for three hours declined 
to become conscious. Why ? Because he 
was ‘‘ full of electricity and insulated.” An 
attendant suggested putting him on the 
damp ground so that ** the electricity could 
run out.” This was done. The electricity 
‘‘ran out” and Mr. Stevens rapidly re- 
covered and grew fat, but remained a sort of 
dynamo, and still is very sensitive when 
thunderstorms are approaching. 





Alu, foundry, 115 lights capacity; U. 3. 
Government, West Point, N. Y., Military 
Academy, 75 lights capacity ; Capital City 
Vil Mill, Baton Rouge, La., oil mill, 115 
lights capacity ; Silver Plate Cutlery Co., 
Birmingham, Conn., silver plate ware, 40 
lights capacity ; Portland Hotel Co., Port- 
land, Ore., hotel, 1,750 lights capacity ; 
Kreh], Hauser & Co., Girard, Obio, tannery, 
40 lights capacity ; Jos. Turner & Sons 
Mfg. Co., Clevel.nd, Ohio, woolen miil, 
400 lights capacity ; Sand Hill Hotel (o., 
Augusta, Ga., hotel, 200 lights increase; R. R. 
Wood, McCook, Neb., central station, 470 
lights capacity ; Phaenix Woolen Mill, Staf- 
ford, Conn., woolen mill, 75 lights capacity ; 
E G. Acheson, Pittsburgh, Pa., laboratory, 
10 lights capacity ; Central R. R. N. J., 
Jersey City, N.J., steamer ‘‘Sandy Hook,’ 
225 lights capacity ; N. Y. C.& H.R. R. R. 
New York, N. Y., railroad depot, 1,400 
lights capacity; Brooklyn Annex Co., 
Brooklyn, N. Y., steamer *‘ Butterfield.” 75 
lights capacity ;° John Schuette, Manitowuc, 
Wis., central station, 1,800 lights capacity ; 
Menominee £1. Lt. Co., Menominee, Mich., 
central station, 75 lights capacity ; Gloucester 
Ferry Co., Philadelphia, Pa., steamer 
** Sylvan Dell,” 75 lights capacity ; Woburn 
El. Lt. Co., Woburn, Mass., central station, 
300 lights increase ; Union Depot, Ogden, 
Ctak, R. R. em 150 lights increase ; 
Elgin Watch Co. Elgin, Ill., watch factory, 
5,000 lights capacity; Penn. R. R. Co., 
Altoona, Pa., shops. 225 lights capacity ; 
Wm. Rockefeller, Tarrytown. N. Y., resi- 
dence, 750 lights capacity ; Clifton Mfg. Co., 
Clifton, 5. C., mill, 750 lights capacity. 
The total is 18,265 lights capacity. 








MANUFACTURING NOTES, 


The Pheenix Glass Company is 
well represented in the far west just now by 
A. H. Patterson, whe, according 
luest Victoria, B. C., papers, was in that 
city at the Driard last week. Mr. Patterson 
barely escaped nflagration at the 
neighboring city of Seatde, W. T. 


lo 


the ¢ 


The Electrical Supply Company, 
of Chicago, are handling the Fletcher insu- 
lators, switchers, wire holders, lamp hang- 
crs, steel proof pulleys, ete., and have issued 
a folder descriptive of, and with price lists 
Another folder just is 
sued by this progressive company describes 


ot these specialties. 


the new balland socket insulating joints for 
which many advantages are claimed. 

The Eddy Electric Manufactur- 
ing Company, from their office in Wind 
sor, Cunn., have well up 
pamphlet ‘Electric Motors the 
Transmission of Power by Electricity.” The 


issued a gotten 


on and 
book contains carefully written articles on 
electric transmission in general, transmission 
ot for 
stutions and gives an intercsting description 


water poWer, transmission ceutral 


| of the Eddy motors, with a few letters from 
| ham Street Railway Company, New Bir- | 


Electric | 


the well pleased users of them. 
The Pond Engineering Co., 
through their Omaha representative, have 


| lately sold to Mr. R. R. Woods, of McCook, 





Neb., an 80 horse-power steam plant, cuw- 
sisting of Armington & Sims engine, boiler, 
feed pump and heater to run an electric 
Through their Kansas City 
representative the Pond Company have 
lately sold to John W. Norton, of Kansas 
City, for the Vine street motor line, a steam 
plant, consisting of a 109 horse-power boiler 
and 80 horse-power Armington & Sins en- 
gine, with the necessary pipe work, pumps 
and heater, set up ready for operation. 

The Wyckoff Pipe Company, of 
Williamsport, Pa., are sending large con- 
signments of their wooden underground 
conduit pipes to Brooklyn, N. Y,, to the 
Bell Telephone Company, of Philade)phia. 
to the Edison Electric Light Company, ot 
Philadelphia, the Chesapeake and Potomac 
Telephone Company, Washington, D. C.. 
and Baltimore, Md., Chicago Are Light and 
Power Company, and to the Western Union 
Telegraph Company. A large number cf 
smaller orders will place the conduit in all 
directions. The company is at present offer- 
ing a special sale of some slightly damaged 
tubing which is, however, perfectly good for 
ordinary use. 

The Thomson-Houston Electric 
Company reports the following sales of 
electric light central station plants: Kings- 
ton, N. Y., 1,300 incandescent; Austin, 
Maine, 30 are ; Santa Cruz, Cal., 300 incan- 
descent ; Roodsburg, Wis., 300 incandes- 
cent ; Andover, Mass., 50 arc, 600 incandes- 
cent; Fremout, Ohio, 600 incandescent ; 
Chelsea, Mas:., 600 incandescent ; Hoosick 
Falls, N.Y., 600 incandescent ; Kansas City, 
Mo.. 400 incandescent ; St. Paul, Minn., 100 
arc, 300 incandescent ; Mitcheli, Dakota, 30 
arc; Janesville, Wis., 45 are; and the fol- 
lowing isolated plants : Northwestern Cold 
Storage and Ice Co., Portland, Oregon, 30 
incandescent ; George L. Keith, Campello, 
Mass., 650 incandescent; Ottawa House, 
Portland, Me., 380 incandescent ; Int. Tele- 
phone District and Co:struction Co., Bualti- 
more, Md., 1,300 incandescent. 


light station. 


——___-<.- ——___ 
The economic value of eh ctric light and 
power can not be developed to the point of 
greatest benefit to the uscrs of electric ser- 
vice by inventors and manufacturers elore. 
The reuiization cf the advantages of elec- 
tricity by the pecple now depends more 
largely upon the econemic conditions fixed 
for its production and distribution by state 
and municipal legisiation than upon any 
other factor in the problem.— Economic Value 
of Electric Light and Power. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
25, 1889. 


405, 733 Art of preparing elements for secondary 
batteries ; William W. Griscom, Haverford College, 
Pa., assignor to The Electrical Accumulator Co., 
of New Yor 

405,742 Electrolier ; 
Conn. 

405, 743 Regulator for dynamo-electric machines: 
James H. Robertson, Rutherford, N. J.. assignor of 
three-fifths to Theron A. Richards and John Robert- 
son, Brooklyn, ze 

405,750 Sanding contact arm ; 
Depoes, Lynn, Mass. 

405,751 Secondary battery ; 
New York, N. Y. 

105,767 Conduit for cable or electric railways ; 
William J. Brewer, New York, N. Y., assignor of | 
three-fifths to Thomas W. Rae, Frederick H. Reed, 
Walter Thompson and George N. McGibbin, all of 
same place. 


Charles J. Van- 


Jean T. Van Gestel, 


405,515 E lectric al railway signal; James C. White, | 


Sewickly, 
405,831 Electric signaling system; Mark W. 
Dewey, Syracuse, N. Y., assignor by direct and 


mesne assignments to the Dewey Cor poration, same 
place. 
. 405,858 E eee magnetic motor; Nikola Tesla, 
New York, N. Y., assignor to the Tesla Electric Co., 
same place 
405,859 
Nickola Tesla, New York, 
Tesla Electric Co., same < Moe 
405,867 Telephone-exchange apparatus ; Franklin 
G. Beach, Chicago, Il 


Method of Pas power transmission ; 


405,895 Combined track and train lighting: 
Harry W. Leonard, Chicago, 
405,896 Electric lighting sy: stem; Harry W. 


Leonard, C hicago, 

105,897 System of “electric lighting for railway 
ears: Harry W. Leonard and Augustus Hanson, 
Chicago, Dil; said Han ’ 

405,906 Electric are lamp ; 
Liege, Belgium. 

405,964 Automatic electric controller hg railroad 
trains ; Erank E. Kinsman, New York. 

405.970 Adjustable support for inc wet nt elec- 
tric lights; John T. Pearson, St. Louis, Mo., assign- 
or of one-half to Harv ey S. Page, same place. 








405,978 _Electrically- arama vehicle ; Richard 
N. Allen, Cleveland, ¢ 
405,984 Sehaareater ; Charles G. Burke, Rich- 


mond Hill, —— to Frederick W olffe, trustee, 
New York, N. Y. 
405,985 Telegraph instrument ; Charles G. Burke, 


Richmond Hill. assignor to Frederick Wolffe,trustee, | 


New York, N. Y. 

405,986 Telegraphic instrument ; 
Burke, Richmond a assignor to F rederick W olffe, | 
trustee, New York, N. Y. 

105,987 Telegra) A 
Burke, Richmond Hi 
trustee, New York, 

405,988 Gaaeak: + Charles G. Burke, 
Richmond Hill, assignor to Frederick Wolffe, 
trustee, New York, sm 2 

405.989 Telegraphic instrument ; CharlesG Burke, 
Richmond Hill, assignor to Frederick Wolffe, 


instrument : Charles G. 


| tem. Office of the Commissioners,D.C.,June 27 1889, 


John M. Orford, Bridgeport, 


. Y., assignor to the | 


Henri Pieper Fils, | 


Charles G. 


ill, qesignor to Frederick Wolffe, | 


ROPOSALS for the construction and erection of | | Evoene F. Pai.uips, President. W. H. Sawyer, Secretary and Electrician. 


ceevte ci" < AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


Sealed proposals will be received at this offic e un- 
til 12 o'clock, M., on Monday, July 15th, 1889, for the 
‘construction and erection of a Police Patrol Tele- 
graph and Telephone System in the City of George- 
town, District of Columbia 

Blank forms of proposals and specifications can | 
be obtained at the office of the superintendent of } 
the Telegraph and Telephone Service, cor. 5th and 
D Sts., N. W., Washington, D.C., upon application | 
therefor, together with all necessary information, | 
and bids upon these forms only will be considered. 

The right is reserved to reject any or all bids or | 
parts of bids. 
J.W. Dove.ass, 


L. G. Hing, Cuas.W. Raymonp, 








: Commissioners, E. C. PATENT RUBBER 0 SOvERED TIRE, OFrice AD an 
FOR SALE.— wu Z 55 V olt Edison ANTI-INDUCTION AEBIAL AND UNDEB- 
Dynamos, 1 Resistance Box, 250 Lamp | GBOUND CABLES, ETC., ETC. ‘ 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical W orks 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


jnsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICocr. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


Lamp Posts 
first-class 
having no 


Sockets, besides Chandeliers, 
and other attachments. All 
will be sold at a sacrifice, 
Call or address 


in 





order ; 
use for the above articles. 


BEETHOVEN PIANO-ORGAN C0., 


WasurmerTon, N. J. 

OR SALE—A BARGAIN—One 
94x10, 45 H. P. eanietins| 

\& Sims Engine, First Class con- | 
[dition. Good as new. Cheap if | 





| taken at once. 
W. B. PEARSON, | 


25 


| 

| 

Third Ave., 
Chicago. 











| 
| 
| 
| 
| 
| 
| 
| 


| 
| SPECIAL SALE 
| 
| 





| F re 0 S ated T lJ bi | ne Manufactory, Fiushing & Seriten Secume, Brooklyn. 





unpercrouno wines,  ALEY, G/DDINGS & ENOS, 


| 20,000 Feet at 3 Cents per Foot. | 


THE wvexorr pipe co. gleCtroliers # Gombination Fixtures 


WILLIAMSPORT, PA. UNSURPASSED FACILITIES 


For producing fixtures of the most approved for any system of 
SALESMAN accustomed to sell- 


INCANDESCENT LICHTINC. 
ing Motors, Dynamos and Electric | Special designs furnished upon application. Suggestions from. architects and 
Railway Equipment desires a position w ith | decorators faithfully executed. 
| first-class Electrical Company 


Excellent references given. 
| Address 
| ELECTRO-DYNAMIC, 


Care ELEcTRICAL REVIEW, 


FA mana 














Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


. W. Baker. 


| D 
| 
| 











trustee, New York, N.Y ae Cae 408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 
SERIES LAMPS. LOW PRIC BATTERY LAMPS. 
LONC LIFE. HICH EFFICIENCY. 


SS PEE 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 





al? 
ry yw — 





SEND FOR CATALOGUE. 


THE WYCKOFF PIPE (0, 


UNDERGROUND ELECTRICAL WIRES. 
WILLIAMSPORT, PENN. 


eo - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &c. 





THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 


E. M. 





“ AXO” BATTERY COMPLETE 
with Jar adapted for Sealing. 





ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street. New York. 
THE NATIONAL | ava TO THE TRADE. 
| * 


GALVANIG BATTERY gs; P2287: 


2 Union Sq, N, Y., 
UNEQUALED FOR | 


BELLS, TELEPHONES, Electrical Gas Lighting 
GAS LIGHTING, ETC. 


Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


glar Alarm, Gas-Lighting 
Attachments, and other 
The only real improvement 
ofa POROUS CUP. 


electrical appliances con- 
nected therewith, all of 
which are manufactured 

NO SOAKING REQUIRED. 

ALWAYS WORKS INSTANTLY, 

WILL LAST A LIFE TIME. 


exclusively by him, and 
are sold to the tr: on 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 





the most favorable terms 
EXPERTS will use none 
other. on account of their 
superior workmanship, 
and practical utility. 
Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
rt Patents in the 
cities of New York, Phil- 


F., 1.60 VOLTS. 





**AXO” POROUS CUP. 





The * AXO”’ is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th &t., N. Y. 


THE NATIONAL 
GALVANIC BATTERY CO. 
241 Main St., CINCINNATI, O 
18 Cortlandt St., NEW YORK. 








No.9 
Barth- 


Auto- trade on application, ac- 
oldi, with b 


matic. 








c 
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NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Treasurer. 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 

», Largest Belts made in the World for the 

Ko 4 elevators at Chicago, Buffalo and 
ew York, 


We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 
San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 
Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St., 
New Orleans, 54 Canal St., 
Kansas City, 1311 & 1313 West 12th St., 
Richmond, 1206 East Main St. 
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_ ELEGTRIGAL SUPPLY GO. 
ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 
T. F, Hunter & Co., 33 Church St., New York City. 



































No. 647. Diamonp Carspon Batrery. 


KANSAS CITY OFFICE, 505 Delaware Street. 


Repnstein Electric (o. 
INCANDESCENT LAMPS 


Philadel hia, 308 a St., 


Chicago, yey Lake _ 

& Loui 07-911 North Main St., 
Denver, Got. 1611 17th St. 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
ee ~ 176 Superior St, 
European Branch, Hamburg, g, Germany, Pickhuben 5. 


THE TRENTON ENGINE. Sperry Electric Company, 


AUTOMATIO CUT-OFF, 
BALANCE VALVE, Factory, 194 to 198 So. Clinton St, Chicago, Ill. 








\Freithafengebiet). 














—— FOR -—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the | 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 











181-189 MERCER ST., NEW YoRE. 


——— MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, |nsulated Joints, Fixtures, 
GLOBES, SHADES, FANCY LAMPS, 


ETc. ETC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


WRITE 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


Ow, NEV YORE. 





| i@C0ODR CH HARP RUBBER GC 


FAiKRON. @l-ine) 


=> 
= 


Non4facturers of 
| ARO. PRUBBER ‘Coons 
foR BABS TRICAL purpases| 


POSITIVE EXHAUST. 


ECONOMY, DURABILITY AND woes REGULA- 
TION r yo 7. I, Pia 

PRENTE IRON. 00, Trenton, " 
Van Winkle, 91 Liberty St.'N.¥. Agent, 





Hydraulic Presses. 


ALL VARIETIES. 
Pumps, Valves, Gauges & Fittings, 
WATSON & STILLMAN, 
210 BAST 494 ST., NEW YORE CITT. 














Special Attention to Electrical Work. 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 


THE LEEIGH VALLEY 





CREOSOTING CO. 


PERTH AMBOY, N. J. 


Creosoted Lumber, Underground Con- 
duits, Telegraph Poles, Piling and Ties 
| Furnished. 





Washburn & Moen Mig. Co. 





WORCESTER, ™ 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


} tron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 
Since the first introduction of the Electric Tele; n Service, our patent wire, expressly manufac- 
electric purposes, has filled fick 


tured for evel i 
conductive £o% 

Send f 
vice.’’ Sent free on a; 


, New York Warehouse. 
‘6 CLIFF STREET. 


nm as regards strength, evenness of quality, and 


or Price i Lists and _fowtaine pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Chicago Warehouse, 
107 & 109 LAKE ST. 





oan 
= 


For 


ELECTRICAL 


Rua 8ER i a) E 





 OPERALTIES OF ALL KINDS TO ORDER 
> Sew FOR 


Ae gq IG é oe 





S.Y. L:-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., 


FUBBER Goeps 


PURPOSES 
. Fr Tl h 


HE BK GOODRICH CO, 


AHRON 


N. y.| S. Y. L-HOMMEDIEU & CO., Eastern Agents, 


ag Of - 5-7 Bad VOR 





— 


N. Y. 


65 Reade St., 





E"ARADAY CARBON Co., 


ELEGTRIG 





LIGHT GARBONS, 





PITTSBURGH, PA. 
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W. D. SARCENT, Presi _ 
E. H. CUTLER, Treasu ie d Manager. AK PER ne 7, e 


Mt ELEN TRON MANUFACTURING COMPANY 


tg ye COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. ~ 
{ ah i, OUR FAN np —_ or HANDSOME AND RUN VERY STILL. 


—————— ry 


Perret Electric Motors Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 











THE DISTINCTIVE FEATURES ARE: 


Ge LAMINATED FIELD MACNETS, 
z LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOA 
EXCELLENT WORKMANSHIP. 








In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “eminatsa Pet ihe sEhets, dey BS 
Careful Investigation Invited.  Oatalogues Furnished on Application. 


SPRACI ELECTRIC RAILWAY 
| AND MOTOR GOMPANY.: 
Out of six thousand, four hundred and sixty-four trips made by the SPRAGUE 


ELECTRIC CARS at Atlantic City, N. J., since that road was started, NOT A SINGLE 
TRIP HAS BEEN LOST FROM ANY CAUSE WHATSOEVER. 


This Road Uses the Sprague Improved Motors. 
iS and 18 Broad St., New Work. 


Dart Evectric Licht GomPany, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. | 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P, 


WORKS, JERSEY CITy, N. J. 


“GC. &@G.” Electric Motor Gompany, 


402 &.404 GREENWICH STREET, NEW YORK. 





























E FFICIE NT MANUFASTURED FOR 
ae = ARC AND INCANDESCENT 
ELECTRIC wa CIRCUITS. 
MOTORS “S&= = > AUTOMATICALLY REGULATED. 
NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 


WESTERN OFFICE, (39 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City EteeTric COMPANY, 


1S DEY S’TREET, NEW YORK. 





Oo. E. MADDEN, President. E. T. CILLILAND, Vice-President, 
MANUFACTURERS AND \" 
New York, July ist, 1889. ‘ git 
DEALERS IN \N 


Dear Sir: 


We are pleased to announce that we are 
just in receipt of a large consignment of the 
CELEBRATED GENUINE VIENNA SOFT-CORED 
CARBON POINTS. We have them in 7-16, 8-16 
and 9-16 inch sizes. The splendid and really 
wonderful qualities of these carbon points are 
well-known in Europe and in this country. 
They burn with an ABSOLUTELY STEADY 
CLEAR LIGHT, are entirely uniform in size 


and quality, and with a very low amperage, 
7-16 size=7 amperes), give fully 1,200 to 1,400 
C. P., for from 12 to 14 hours. 

Hardtmuth & Co., of Vienna, Austria, are 
the makers, and WE ARE THE SOLE SELLING 
(GENTS for this continent. 

Will be pleased to give further information 
regarding prices, etc., etc., by mail at any 
time. 











Yours very truly, ¥ oven! Estimates Cheerfully Furnished. 


Correspondence Solicited. 


THE EMPIRE GUTY ELECTRIC 60.,/ — WWEY®S™™ nests enti gob a 
DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer on of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 






































HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
FOR SALE AT 
The Western Electric Co., Chicago, /I/I. A. SCHOVERLINC, 





and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 


For the Electricai Review’s New 
W = 4 i i E Catalogue of all Electrical and Sciep- 
tific Books. 


1s PARK ROW, NEW YORE. 


VITALIS HIMMER, Manager. 





ON BIs:BCTRICAL SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
— TS 13 Park Row. New York P.O. Box. 3,329. ,) 











<== FEM Bsr: ———— 


Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST enon ALL GIVING ENTIRE SATIS- 





ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


| PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USING 
J. H. BUNNELL & 0O.’S DISQUE Leo AN ee ek 92 ogtLs OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 


J. H. BUNNELL & CO., 


106 ct 108 Iiiberty Street, , NEWVVYT YORE... 
Send for our Latest Catalogue No. 6, of January, 1888. 
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Ge Porcelain [lectrical Supplies and Specialties, NEW PUBLICATION. 


MANUFACTURED BY 


EMPIRE CHINA WORKS, | 
144 % 156 Greene St., GREENPOINT, BROOKLYN, E. DN Y. ECONOMIC VALUE 


Ww HARD PORCELAIN, the BODY and GLAZE IDENTICAL. | === Fr =———-—__ 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. | 


MPORTANT —_— LIGHT i AND POWER. 


TO ALL INTERESTED IN By A. R. FOOTE. 


Address: P. O. Box 673, Cincinnati, Ohio. 


AMFRIT AN EXPORT Th Allk 12m0. Handsomely bound in vice creeps Sent on receipt of Price, 


| Cats 


w 
) 





























From the MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
w rnal | . . 7 era 
EXPORT AND FINANCE is a eekly jou a | American. It is an attempt to present, in a popular way, the merits and applications 


+ ‘ ‘ : : 
devoted to the interest of the American Manu- | of Electricity as a source of light and power, with especial reference to its use for the 
| purposes of municipalities and manufacturers. The author is a thorough master of his 


facturer, Merchant, Banker and Exporter im | s:bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 


opening up and extending American trade and The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
commerce with the South American Republic, power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
Brazil and the West Indies. ship of Commercial Monopolies, Municipal Management of Manufactures, State and 


The South American trade now amounts to Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 


volume contains also, a valuable appendix, in which mcchanical and electrical terms are 


about $500,000,000.00 annually—90 per cent | explained in untechnical language. The work is designed principally to benefit those 


interested in obtaining municipal franchises, promoters of Electrical enterprises, and 


of which goes to Europe. Every American | manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 


| should make it a popular publication. 
TLANE & BODLEY CO, 


citizen wanting to help in securing this 
AUTOMATIC CUT OFF 


“Enormous Trade for this Country,” should | 
ENCINES 


immediately subscribe for EXPORT AND) 
FINANCE, Price, $5.00 per annum. 

Unrivalled for Strength, Dura- 
bility and Close Regulation. 


Address, 
CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY 


. " a : = — ae =H 
Export and Finance Publishing Go., : pty en al 


6 BOWLING GREEN, NEW YORK. | THE LANE & BODE CLL, 295,227! WATER ST;, 


C. H. Jackson, Prest. Epwarp S. Perot, Vice-Prest. Jas. P. McQuamps, Sec’y and Treas. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT RON GEMENT-LINED PIPE. 


FOR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM I$ PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 



























THE BABCOCK & WILCOX CO. be 


A Ranch Orn 


BOSTON.MASS %) 
8 OLIVER ST 
| PHILADELPHIA, PA 
| TCI Ol BROWNLEE & CO., 
agoitt mma - DETROIT, MICH. 
(Cider ea CEDAR TELEGRAPH POLES. 
NEW wee 7 CAR( ONDE 


MANUFACTURERS OF 
SAN FRANGISC O.CAL th ‘Cress Arms, Pins and Bracke os and 


Locust Pins, CEDAR 
561 MISSION ST For Electric Railways. 


Y iyacick * a WILCOy ‘cs ORI ae alge LONDON. ENG.I14 NEWGATE ST 
4 Rey fe. BABCOCK & WIL TER.ENG 
0 CORTLANDT ST. mY ; a BMPANY. NX MANCHEST icronig pull 
; f ere —— at CE S 
107 ‘HOPE Te \ ‘tn ees EVARD VOLTAIRE 


CLASCOW, SOOTLAND. . IIT CUBA : 
as | f Ne A BANA 












W.R. OSTRANDER &2CO. 
81, 23 & 25 ANN ST., aw yoRt, 
ufacturers of 


sPracing TUBES WHISTLES: 
AN ATOR 

Electric ey ans "Bells, 
FACTORY, - 

De Kalb Avenue, 
BROOKLYN. 

| Send for Illustrated 

Catalogue. 








“BOURNE.AUSTR AL 


MEL! LA pot 








WATER TUBE STEAM BOILERS. 
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-PaiLLitRd Mor-Macneric Warcues 


aa ae 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL | ‘Balance 


pring” 


Is engraved on each movement 


IMITATIONS, 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 






18 size full plate movement. 





,. vA F 
REAR ITY SES Ot 


be or 
=the s implies 








The Thomson-Houston Electric Co., 


MANUFACTURERS OF 


DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAMOS, 2¥Tomaric in OPERATION. 
LONG LIFE LAMPS. 


OFFICES { 620 Atlantic Ave., Boston, Mass. 
148 Michigan Ave., Ghicago, Ill. 


Shultz Belting Company, 


NUFACTURERS OF 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the ide) is not tanned but rawhide fulled and softened by our y 


patent process. Our 
is more pliable, h the better, transmits more power than any other, and is the only 
ELECTHIO LIGHT BELT MADE.” Agentein allcitioe” Bead for trial bel” 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injecto: Pipe Work, Belting, etc., designed 
with special reference to the HigHrst CIENCY. 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND CUT-OFF 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 
factory work in the 


Largest Electric Light Plants, 

Largest Saw Milis, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 

Split Clutch Couplings and 


Pulleys a Specialty. 


Eclipse Wind Engine Co., 
BELOIT, WIS. 
Send for New Catalogue, 
































POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 


EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 





(United States Patents, Feb. 22, 1887; Feb. {4, 1888.) 





ool Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 


These machines, in all sizes, and ot any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENGINEERS, to ELECTRIC LICHT AND POWER COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 








+ Eickemeyer Dynamo with Brotherhood Engine directly 
lant on Steam Yacht **Lorn 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & GO., Sole Agents, 


attached as applied to Electric 
a. 





106-108 LIBERTY STREET, N. Y. 
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THE E.S. GREELEY & CO., 


‘Nos. 5 & 7 Dey St., New Ycurk 
Mannfacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 


AGCNTS FOR 
Cleveland Arc Light Cut Onts & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting.- 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


NEW HAVEN CLOCK CO., 


29 Murray Street, New York. 








CENTENNIAL 


WOOD BOX BELL. 
Oak, Cherry, Mahogany, Walnut. 





THIS BELL IS {-3 SMALLER THAN 
ANY OTHER WOOD BOX BELL, ALL 
ADJUSTMENTS ON OUTSIDE OF 
CASE, MAIN BODY OF BELL MOUNT- 
ED TO WOODEN BACK BY HINCES. 
THIS BELL HAS BUT ONE MACNET, 
RINCS CLEARER THAN MOST 
WOOD BOX BELLS, REQUIRES LESS 
BATTERY AND IS AN ORNAMENT 
TO ANY HOUSE. 


send for Sample. 





Patented April 9, 18+9. 


trated in Colors. 


JUST ISSUED FROM THE PRESS. 








“The Electric Railway,” 


BY FRED HN. WHIPPLE. 


A new and original book 
formule. 


for any purpose. 


CONTENTS: 


Historical Development ot the Modern Method of Producing | 
Electricity. 
How Electricity is Mechanically Produced. 


Practical Thoughts upon the 
of Motion. 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 


Karly Attempts at Electric Propulsion with the Roads now in | 


Operation. 
Some of theso-called “Systems” of Electric Street Railways. 
Application of Electricity to Elevated and Underground Railways. 


Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 
Some Further Comparisons of Electric Propulsion with other 


Methods. 

The Electric Motor for Stationary Power Purposes. 

The Importance of Economical Steam Power to the Electric 
Current. 

The Utilization of Water Powers for Electric Transmission. 

The Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car Propulsion. 





One Nundred and Fifty Illustrations. 





‘Price, Paper Cover, $1. Bound in Flexible Russia, $2. 





FRED H. WHIPPLE, DETROIT, MICH. 


_ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 


Also for our Electrical Catalogue IlJus- | 


designed to inform the practical | 
business man without the use of mystifying technical terms, and 
There is information in it of value to the owner, the | 
officer and the employe of every street railway or user of power | 


ines of Force and the Production 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eeetroliges & COMbinatlon Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 


NEW YWToRz. 
Direct Reading Am-Melers and Volt-meters, 





WH NTED.—Cheap system of 


Telephone for interior of 


large building. 








Address P. O. Box 3391, City. 
For Electric 


MOULDINGS iste Wor. 


Wooden Dynamo Frames, Etc. 


393 Federal Street, 





deer. eons ELECTRICAL INSTRUMENTS of all kinds 


Boston, Mass. Manufactured and For Sale by 
A. EK. EATON, 191 FULTON ST., BROOELYN, N. Y. 


ROYCE & MAREAN, | ANTED.—Machinery to build. 
| DEALERS IN | Specialties in CAST IRON 
‘ELECTRICAL APPARATUS 


to manufacture. Fine solid CAST- 
| Motors, &c. 


INGS for Dies, Moulds, Dynamos, 
Telegraph and Telephone Supplies, | MANUFACTURER, 
No. 1408 Penna. Avenue, | P. 0. Box 886, 
Opp. Williard’s Hotel. WASHINGTON. D.C. | 


S AND SPENCER COMPANY, 


| _ HARTFORD,CONN. 
eo 


MANUFACTURERS OF BILLINGS’ PATENT 








New Haven, Conn. 





PURE COPPER COMMUTATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 


| STEEL COMMUTATOR RINGS AND NUTS, 
| STEEL WRENCHES AND EYE BOLTS. 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 








CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 

Ball High Speed Automatic Gut-off Engines 
| MANNING VERTICAL TUBULAR BOILERS, 
_Complete Steam Plants Furnished and Erected. 








tEGISTER SPRINGS 


Comer} LALA 


SEND FOR CATALOGUE. 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. 


—LEFFEL— 


THE OLD RELIABLE 
WATER WHEEL. 


Jit, CARY & MO 
| -¢ 234 West 29 ST..c9k bg 
| ‘Nos ?t SPRINIGS 









Ww. HH. COLE, 
Electrical Engineer and | 
Consulting Electrician, | 
321 EAST 14th STREET, NEW YORK. | 
Tests, Measurements and Estimates of all kinds. 


Sole Agent of the Phoenix Incandescent Lamp Co. | 
Lamps for any System and Candle Power | 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electricat apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINGC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 








HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Jnderwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 

















J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, ILL. 


% PATENT “K. K.” LINE WIRE #S 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

















NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





Wg EXHAUST OUTLET 
ut 


The National Feed-Water Heater, 








(ver 800,000 Horse Power in use in the Ynited States. 








200 ELECTRIC LIGHT STATIONS SUPPLIED. 








PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 








SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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EDISON AUTOMATIG DYNAMOS 
GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con- 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 


Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, !,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States GCunboat ‘‘ Yorktown,’’ Cruisers ‘‘ Balti- 
more’”’ and ‘‘ Charleston,’’ and Steamer ‘‘ Pensacola,’’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “‘ Puritan,”’ of the Fall River Line, |,600 lights. 








Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Aweonue, New Work. 








AMERICAN 


Leather Link Belt Go. 


‘American Patent 
Joint ’’ 


Leather 
Link 
Relting 


Specially 
adapted to 


DYNAMOS. 


FACTORY, 46 & 48 FERRY ST., 
OFFICE, 72 CLIFF STREET, NEW YORK. 


WEW YORK. CHICAGO, BOSTON. 
ELECT RICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 

re the Best in the World. 


nA 
aeg Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


5S ano 7 Dey St., New York 


WALTHAM 














PHILA. 









are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


BOOKS 








OM BI:BECTRICAL SUBIECTsSs 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 


ELECTRICAL REVIEW PUB. COMPANY. 
18 Park Row, New York, P, 0, Box, 3,329. 


The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


oa. LOU. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








Forest City Electric Works 


MANUFACTURERS OF 


Cleveland’s Electric Light Cut-outs 





5 0 40 Amperes. 


ick make and 
Hit. Break uncontrol- 
Mi led by the Handle. 


ig. Correspondence So- 
ig licited with Electric 


7 W.B.Cleveland 
PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 
















Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Susp ron CaTALoGus. 








THACKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 





PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly. attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS 
SPECIAL FEATURE. 


A 


Address, 
Electrical Review Patent Bureau, 


13 Park Row, N. ¥. T. J. MCTIGHE, Manager, 





The Yational Electric Light 
Association 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8. 
Delegates will stop at the Inter- 
national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 


|ara Falls. 


Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train from New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters. 


ALLAN V. GARRATT, 


Secretary and Treasurer. 





WM. MARSHALL, 
MANUFACTURER. 


AU TUL Na) ieee 


Rooms 2 and 4, University Building, New York. 





JARVIS ENGINEERING COMPARY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 


ARMINGTON & SIMS ENCINES, 


JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 


SHEFFIELD CRATE BARS. 





Gi Oliver Street, Hoston. 





SEND FOR NEW CATALOGUE. 





Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRIS 


BURG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION 


ENCINES 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
Now York Office, Messrs. Fleming & Kimball, 17 Dey Street.- 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light S8t., Balt. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 





WRITE 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


ARE Rov 


, NEW YORE. 
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CENERAL WESTERN ACENTS. 


F0 D 





~ © 


AD: NAN 


Tape and Tubing. 





Pamphlet, 15 


= 
‘Wires, Cables, 





Free. 






The Story 





«ite FCI Light 


Pages, by C. C, Haskins, Inspector. 


A Description without Technicalities for Non-Electricians, Mailed to any Address, 


CENTRAL ELECTRIC CoO., 


ILL. 





CONDENSING OR 
COMPOUND. wsonconoensine. 
16 Sizes, 5 to500H. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
STANDARD. %$23,i" 3% 
__3,000 in use in all parts of the Civilized World. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. © Over 300 soid the first year, 


All the above built gingtly to to qs ewith Int eable Parts. 
Repairs Carried in Stock. Illustrated atalogues. 











CHICAGO. - 
H 
8ST. Louis, 302, 304 Washington Ave. 
KANSAS CITY, 312'Union Avenue. m 
DENVER, 1830 Seventeenth Street, 
OMAHA, 1619 Capitol Avenue, F. C. Ayer. 
oe BLUFFS, Ark. Geo. M. Dilley & Sons. 
oatt LAKE city m8. ae &. t Utah & 


TheWestinghouseMachineCo. fe 


PITTSBURGH, PA.U.S.A. 





42 LA SALLE STREET, CHICACO, 


SELLING DEPARTMENT IN THE -“—— STATES. 
17 Cortlandt Street, 
Hathaway Building, 
Beas —— 

608 Chestnut St Oe R. ng & Co, 


Fairbanks 
& Co. 


NEW YORK, 





OUSE, 
Ned 

















BUTTE, MONT. E. Grani Machi geez Oo Co. 
SAN ARRANCISCO, 2i and 23 Fremont St., Parke & Lac 
DO. 33, 35 N. Front St., Parke & Lacy Mch. ‘Co. 


pr TE. M. C. 39 Ookepe = ‘hoon A. Tompkins Co. 
simp. & Mch. Co. 


Hy EX. 
CHATTANOOGA, TENN. James & Co, 








EEA DQU AHR TERS 


—> SEs 


NEW YORK CITY 


—— FOR — 


STANDARD MILLING MACHINES, 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
MACHINES SHOWN IN OPERATION == 


BY THE MANUFACTURERS, 


EE. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR TULUSTRATED CATALOGUE. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Eve’ YORE. 


is RIT Ee Nv 
) NEW ENGLAND 
BUTT CO, 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 
















TELEPHONE 
-ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 










Of every Description 
for Silk, Worsted 
and Cotton Braid. 







FINE CASTINGS A 
SPECIALTY 










ee - 
16x24 DOUBLE BRAIDER. 





WILLIAMS « POTTEF, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 








STRAIGHT LINE ENGINES 


Ore] ge HS 


21 NoRTH 
“NORTH oe 








R. T. WHITE, 


12 Pearl St., fu. Room | 6), BOS TON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


// 4 BEST MATERIAL, LOWEST PRICES, 
Y CORRESPONDENCE SOLICITED. 

































y Yj 
7/4 THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


—  Rolledany oe... desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 












NOW READY ! A NEW WOREII 


A. B. C. oF ELECTRICITY. 


By WM. =. MBADOW CROFT. 
Endorsed by THOS. A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE PRESS ~~ epee 

“A clear and com pieaire little treatise.”—N. Y. Su 

* Electrical science magnificent strides, and this book fills a useful office, in setting forth 
the features and characters 7, r these ad advances. *_ Brooklyn Times. 

“The need of such a book has undoubtedly been felt by many........ we predict for it a splendid 
sale.’ *—T he Age of Steel. 

** A book like this should be largely read.”—N. Y. Herald. 

ain a book is well illustrated, and no pains have been spared to make it accurate and reliable through- 

."—Electrical Review. 

wy, wore simple language the author lays bare the secrets of Electrical science and application,""—Llectrical 
or 
‘* A vast amouut of useful importance.”— Washington Post. 
SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 


FRANK F. LOVELL & COMPANY, 142 & 144 Worth St,, N, ¥, 











26 ELECTRICAL REVIEW July 6, 1889 








SEN D FOR CAT! A LOCUES of the following lines in which we 
are the leading . 
Manufacturers and Dealers: 
ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 


TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper- 


sence, we consider the best wire fer the purposes for which it is intended. 


Western Electric Gompany, 277 South Glinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 


AIN, 16 Market Street, 
CHICAGO, ILL., 


General cott Work, in all branches of 
Electrical Engineering. Consultation, etc. 
Correspondence confidential. TRY ME. 





WELLINGTON 


T Belt Nolder | | 


The oy cheapest and 
an Hhandiest device in existence | 
w” for shifting Dynamo Belts. | 
Please write for circularsto | 


W.R.SANTLEY & CO. 


WELLINGTON, O. 























A Directory of Manufacturers of 


NEW YORK. street railway appliances and materials. | ¥®YS- 


Vol. ¥. 113 Liberty St., New York. $2.00 Per year. 
THE | CONTENTS. Is the Best Ad- 
| STREET RAILWAY | ntiahu’s0, ect wadlag'matter and | vertising Medium 
JOURNAL, wy oo of Street Railways in ae ee & 
| 113 Liberty Street, the ' United States and Canada. reach Street Rail- 


ee ee 





Grimshaw Patented White Core 
WIRES and GABLES. 


PIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 





“Ly f fy R. E. Gauuauer, Secretary. Sole Manufacturers, 
ty 0 yr fj J. W. Goprrery, Gen’! Manager. 
rectify” W. B. Dowss, urer. 649 & 951 BROADWAY, WN. Y. 





MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS WwW e i T E Catalogue of ail Hiectrical and Scien- 


— tific Books. 
INT 


ARC AND INCANDESCENT LIGHTING, “*“""" "OW" 


This Syst chanicall d electrically | R te G | oS - earn i Suge 

is System is me ni y an ricaily Manufacturers to the e. 
perfect and produces a steady, white and noiseless | ye ectric Gas Lighter. wt A See ae ao 
light with the minimum of expense, both as to the By this system of Elec- 25 years’ experience in this branch of the business. 
power required and the cost of repairs. | 


tric Gas Lighting, house | 2716 to 2788 Salmon St., Philadelphia, Pa. 
For descriptive Circulars or Testimonials, address 


and fixture wiring are | ALL AUTOMATIC 











dispensed with. ach | 
light is complete and | 


d d Full i 
FACTORY: BALL ELECTRIC LIGHT Cco., fore etee tn “y ps, E Out UT OFF ENGINE 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. __ on application oa . 


Liberal terms to agents, N re} N E C 8) 
Root Electric Gas Lighting Co., TH E BALL E ERIE PA. 


ms 612, 613 and 614, 225 Dearborn S8t., 7 | Faster Avents, C. R. Vincent & Co., Room 16 
® Cort‘andt Street, New York 


Automatic Cut. off Engine, FRANKLIN S. CARTER CHAS. M. WILKINS E. WARD WILKINS 
| 


wn FOR ALL PURPOSES WHERE POWER IS REQUIRED. ESTABLISHED 1867. 
CLOSE RECULATION, 


ee PARTRICK & . 


OVER 2,500 ENGINES IN.USE. MANUFACTURERS OF AND DEALERS IN EVERY DESC3’°T 
— SEND FOR CIRCULAR. — 


AMERICAN ELECTRICAL DIRECTORY For 1889 uk an) 


















PRICE, BS.00. SOLE PROPRIETORS OF THE 
” ati . PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS 
___ The best and most permanent medium for advertisers in the electrical —— ae 
field. BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS 
be he ios Salers aa ty aa light and power company in the coun- | BS rid ine OF 
try, vesides tele graph and telephone com yanies. 
‘This year’s Gene iaiiek coal ieoned. ; SUPPLIES FOR aaa BELL WORK. 
Lists and reports of electric light and power companies, reports of We publish Catalogues of all our Manufactures ill forward to any address upon 
National Electric Light Association, “useful tables, ete., ete. nevis —_ — ne Cae oo a ' acciet. Dell’? att Mienere 
Send orders for copies of book, and for advertising space to STAR S cnee Catalog eore 1 and eth: trad Sant, din 


IRON TOWER CO., Publishers of = he oe 
, 4 ; | 114 South Becond Street, PHILADELPHIA, PA. 
_ American Electrical Directory, Fort Wayne, Ind. 


mais i: 6 Di. 9. 0 da. 6 OE OF. © SS -o 8 Dy Oe OF OF 











CLEVELAND, OHIO. 




















MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY "MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St,, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 



























; EDCO SYSTEM 


~ Dynamos, Voltmeters, 
' Motors, 
Batteries, 








18 Fulton Street, ieascint nate tea E, D. 








H.E.&C. BAXTER, 


Complete Electric Light#Power Plants 


—- FOR —— 


x SERUM. BHO SPHOR-BRONZE Ie Towns, Offices, Residences, Factories, Theatres, Ktc, 


REG TRADEMARKS. | INGOTS,CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTINC CO. LIMITED ———_ 

Z 512 ARCH ST PHILADELPHIA Pa.U.S.A ree ars quipped == —=—Ss 
C} b) | ORIGINAL MaNurac RERS OF PHOSPHOR- 

: thu, F | BRONZE IN Tee NIT ED STATES ANC OWNERS 


2 a —== For Electric Prapaieien. 
THE | pee. OW agen N TAL” MAGNETO BELL. _ Theoliestand most nana Electric Motor Co. in the world, 


For use with Acoustic Telephones and for gen=- | 
eral signal purposes. Works well on lines 
up to three or four miles in length. 


nw on ow ws vem The Blectr- Dynamic Co. 





































Magneto and Extension Bells, 
Hand and Power Generators of al Sizes, | OF PHILADELPHIA, 
the lowest prices eee eet | Main Office, 224 Carter Street, New York Office, 
VIADUCT MANUFACTURING CO., | Philadelphia, Pa. 44 Broadway. 





BALTIMORE, MD. | Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East, 
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Fort Wayne Jenney Electric Ligit Company, 


EORT VA. “inte 


The most carefully worked , 
out and Complete Alternating ~~ 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed, 











MANUFACTURERS 
OF THE 


= SLATTERY JyoUCTION SYSTEM 


seiidianidiheent Lighting 


AND THE 





Original Jenney System 
ARC LIGHTING. 





CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. "hewitt 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, a7 Sansome St. 
W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 


EE. ADAM SUC’S;,; CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 6O., 


2S & 22 TENTH AWVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. my _THE CELEBRATED 

















Detailed Estimates made and Contracts taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM 


ARG AND INGANDESGENT LIGHTING, 
CENTRAL STATIONS, — 59 Maiden Lane, N. Y. 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address, 
EUGENE T. LYNCH, Jr., Consulting Engineer, RALPH L. SHAINWALD, President. 


120 BROADWAY, NEW YORK. 

















ELECTRICAL COMPOUNDS. 


THE STANDARD PAINT GO., 














